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YOSITIS ossificans progressiva is a rare, chronic, progressive disease. Its etiology 
is unknown. Clinically it is characterized by the gradual formation of osseous 
tissue or calcification in the connective tissue about muscles, tendons, aponeuroses, fascia 
and ligaments with bony ankylosis of the small joints leading to practically complete 
immobility of the whole body. The disease is apparently related to the period of growth 
and is frequently associated with congenital anomalies. The commonly referred-to title 
of myositis ossificans progressiva is actually a misnomer since there is no calcification 
of the muscles themselves, but a calcification of the connective tissue about the muscles.* 
Mair? has suggested the more appropriate name of “‘fibrositis ossificans progressiva.” 
This unusual condition was first described by Guy Patin in 1692 and approximately 150 
cases have been described since that time. In most previous communications the treat- 
ment of this debilitating condition is usually dismissed as “little can be done except 
general supportive care.” 
It is the purpose of this report to present the clinical findings in myositis ossificans 
progressiva and to report four cases, The beneficial effects of cortisone in one of these 
cases is described. 


CASE REPORTS 

Case 1: M. B., a 15 mo. old white male infant, was admitted to Nashville General Hospital for 
the second time. Patient had been the result of a full term normal pregnancy, uncomplicated labor 
and delivery at this hospital. No abnormalities were noted at birth. He was not seen again until 3 
mo. of age when he was brought to the Pediatric Outpatient Department because of a firm mass 
the size of a walnut over the occiput which began to develop at 2 wk. of age. There were no other 
tumefactions. RG of skuli and chest revealed no calcification. He had several features of mongolism 
at that time, and the possibility of a calcified cephalohematoma was also entertained. 

He was admitted to another hospital* at 4 mo. of age where he received several blood transfusions 
and biopsy of the occipital mass which was interpreted histologically as a calcifying fibromyxoma of 
periosteum of skull (Fig. 1). 
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The patient was again seen with a recurrence of the occipital mass which had been previously 
removed. In addition, he had developed stony-hard masses in his neck and over the upper back. 
It was noted that he was pale, had incurved little fingers, a systolic murmur and a suggestive mon- 
goloid facies. Parents stated that these masses seemed to change in size. Laboratory data revealed 
Hgb. 8 gm./100 cc.; RBC count 4.2 million/cmm.; WBC count 11.0 thousand/cmm.; serum Ca 10.5 
mg./100 cc.; serum P 5.1 mg./100 cc.; serum phosphatase 8.6 Bodansky units. RGs of cervical 
spine were negative. 

Patient was placed on hematinic therapy and was to be followed in the Outpatient Department. 
A diagnosis had not been conclusively established. From that time he seemed to grow worse. 


Fic. 1. Biopsy of lesion of scalp. Dense collagenous tissue with cartilage formation and early 
development of bone. 


He developed a tumor mass in right flank, lost ability to sit up, and developed marked restriction 
of motion of neck and upper extremities so that finally he was unable to move or turn in bed. 
There had also been an increase in size of the various tumor masses. History of significant 
trauma could not be elicited. Past history was otherwise not revealing and family history revealed 
no similar disease in previous generations or other familial diseases. 

Examination on his second admission revealed a peculiarly appearing infant who was lying 
stifly in bed and was unable to sit alone (Fig. 2). All vital signs were normal. Weight 11.8 kg., 
height 81.5 cm. When held in sitting position, the head was noted to be fixed in anterior flexion on 
chest, Head circumference was 50.2 cm., chest circumference 48.3 cm. There were 2 lemon-sized, 
stony-hard masses over the occiput. Patient was unable to rotate neck and there were large hard 
swellings along the course of both sternocleidomastoid muscles, giving a “bull-neck” appearance. 
There was poor range of motion of jaws. Eyes and fundi were normal, but tongue was slightly 
large. Over upper back were several large tumefactions. Both axillary folds were calcified causing 
both upper extremities to be fixed in adduction with very little range of motion. Lungs were clear 
and the heart was normal except for a soft basilar systolic murmur. Blood pressure was 100/60 
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mm.Hg. There was a sense of resistance in the right flank but no definite masses could be pal- 
pated and liver and spleen were not palpable. There were transverse Simian lines in both palms, with 
incurving but no hypoplasia of little fingers. There was good range of motion in the lower extremi- 
ties and no tumor masses could be palpated in legs. Vertebral column showed tumor masses at T-3 
and was held rigid with a mild thoracic kyphosis. Genitalia were normal. Both great toes were 
definitely shorter than second toes of each foot and were curved laterally. Neurologic examination 
was normal except for depressed tendon reflexes in the fixed extremities. Patient was unable to roll 
over in bed, sit or stand alone, or feed himself. 

Admission laboratory data revealed RBC count 4.8 million/cmm.; Hgb. 9.3 gm./100 cc.; WBC 


Fic. 2. Tumor masses over back, fixation of chin on sternum, and limitation of motion of arms. 


count 11.9 thousand/cmm., with a normal differential. Several urinalyses were negative except a 
slightly positive Sulkowitch test. Blood Kline test was negative, as were old tuberculin and 
histoplasmin skin tests. Serum NPN 30 mg./100 cc.; CO: combining power 40 vol. %; serum Ca 
12 mg./100 cc.; serum P 5.7 mg./100 cc.; phosphatase 16 Bodansky units; total serum proteins 
6.5 gm., with 4 gm. albumin and 2.5 gm. globulin; serum Cl 100 mEq./I.; thymol turbidity was 12 
units. Cephalin flocculation was negative in 48 hr.; serum uric acid was 5 mg./100 cc.; creatinine 
1 mg./100 cc.; and fasting blood sugar 87 mg./100 cc. Fasting total eosinophile count ranged from 
175 to 425/cmm. 

Roentgenographic studies revealed several abnormal findings. There was an area of calcifica- 
tion extending from the external occipital protuberance and also 2 large areas of calcification in the 


d 
- 
a 
n 
t 
nm 
d, 
‘d 
e. 
1g 
ar 


756 HARRIS D. RILEY AND AMOS CHRISTIE 


soft tissues overlying the upper dorsal vertebrae (Fig. 3). There was also bone formation in both 
axillary folds (Fig. 4) whereas a film 10 mo. previously revealed no calcifications. No aberrant 
calcification could be demonstrated in the abdomen. There was a small spur of calcification at the 
distal end of both metatarsal bones and definite hypoplasia of the proximal phalanges of both great 
toes (Fig. 5). RGs of skull and long bones were normal. 

Patient was given 2 small blood transfusions correcting his mild anemia. It was decided to 
initiate treatment with cortisone and using a dosage of 70 mg./sq.m. body surface, he was 
started on cortisone 10 mg. at 6 hr. intervals. Total eosinophile count gradually dropped to 75/cmm. 
30 hr. after treatment was started and. remained in the range of 30 to 75/cmm. during his course 
of therapy. After 3 days of treatment, there was an improvement in disposition, an improved 
appetite, but no definite objective improvement. After 8 days of therapy with cortisone, a definite 


Fic. 3. Ossification over vertebral column and Fic. 4. Chest film which shows ossification in 
nuchal ligament. axillary folds. 


objective change for the better was apparent. The patient was now able to sit alone, was able to 
rotate his head and began reaching for food. This improvement gradually continued until the 
patient was feeding himself by the 11th day of treatment and was able to move around the ward 
in a toddler. On the 12th day of treatment the cortisone was reduced to 20 mg./day with no 
change in total eosinophile count or recurrence of rigidity. 

After 14 days of treatment the cortisone was reduced to 10 mg. one time daily with no ill effects. 
After .2 wk.’ treatment, all the above mentioned chemical studies were repeated with no change 
except a decrease in the serum phosphatase to 6.7 units. There was also no change in the roent- 
genographic appearance of the various calcifications. Also there was no apparent untoward effects 
from the hormone. It was decided to maintain the patient at home on small doses of cortisone. He 
was discharged on the 29th hospital day to receive cortisone 10 mg./day by injection. 

The patient has been followed 10 mo. at the time of this writing and on cortisone 10 mg. daily 
he has maintained his improvement with no lessening of the range of motion; however, while on 
treatment a new tumor mass has developed in the lumbar region. 

Case 2: M. L. G., a 2 mo. old white female, was referred to the Vanderbilt University 
Hospital Outpatient Department in August 1934 to receive BCG vaccination because of intimate 
exposure to her father who had tuberculosis. At this time she was found to have small thumbs and 
large toes with hallux valgus deformities. RGs revealed proximal phalanges of great toes to be 
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Fic. 5. Hallux valgus deformity and microdactylia of great toes. Roentgenogram reveals hypoplasia 
of proximal phalanges and spurs of ossification. 


small (Fig. 6). Splints were applied in the Orthopedic Clinic to great toes for straightening but 
without effect. In 1944, when she was 8 yr. old, she developed swelling beneath L. ear which 
gradually progressed in size until it involved almost the entire L. sternocleidomastoid muscle. A 
short time later there was involvement of R. side of neck. She was admitted to the hospital at this 
time. 

Past history was entirely negative for any suggestion of similar disease. Physical examination re- 
vealed neck and upper portion of trunk were held in a semirigid position, There was limitation 
of neck in all directions with hardening and swelling of muscles bilaterally. There was slight 
limitation of motion of jaws. There was ossification in both shoulder girdle and’ in the paraspinal 
muscles. Right pectoralis group was more involved than L. and motion of R. scapula and arm were 
limited. Thoracic expansion was decreased. There was a soft systolic murmur over entire pre- 
cordium. Microdactylia of thumb and toes was pronounced. 


Fic. 6. Proximal phalanx smaller than normal. Fic. 7. Ossification in thoracic, lumbar and 
Hallux valgus deformity. paraspinal muscles. 
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Laboratory data were entirely normal. Serum Ca was 9.6 mg./100 cc. and inorganic phosphorus 
was 5.5 mg./100 cc. 

Biopsy of trapezius muscle revealed only chronic inflammation of connective tissue. She was 
discharged on a ketogenic diet with added vitamin D 2700 u. daily. Because of no improvement, 
ketogenic diet was discontinued. RGs revealed further ossification in shoulder girdle, spinous and 
lumbar muscles. There were slight remissions in size of the various tumefactions but further pro- 
gression of limitation of motion (Fig. 7). 

At 16 yr. of age, there was a rather abrupt increase in limitation of motion of jaws. A short 
time later she fell down a flight of stairs followed by development of pain in R. hip region. She 


Fic. 8. Limitation of action of jaws due to involvement of masseters. 


was taken to another hospital where she was told that “she had fractured a piece of calcium in the 
muscles of her right hip.” No treatment was instituted. She had had marked limitation of motion 
in R. hip following this episode forcing her withdrawal from school. 

She was readmitted to Vanderbilt University Hospital 6 mo. later. Physical examination was 
essentially as before with marked deformity and a peculiar limping gait. She was unable to flex R. 
leg at the hip. There was ossification of both masseter muscles (Figs. 8-11), tumefaction and ossifica- 
tion over both shoulder girdles, paraspinal muscle groups and R. pectoralis. There was virtually no 
motion of neck in any direction. Again, all laboratory studies were within normal limits including 
Ca and P. Biopsy of trapezius muscle was performed and microscopic changes were felt to be 
compatible with myositis ossificans. 

: Following a complete evaluation by the Physical Therapy Department, she was started on corti- 
sone therapy 70 mg./sq. m. body surface. She received cortisons 125 mg. daily for 25 days, with no 
improvement in limitation of motion or decrease in size of tumefactions. 
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Fic. 9. Shortening and dwarfing of both thumbs. 


Fic. 10. Microdactylia involving great toes bilaterally. 


Case 3: E. V., a white female infant, was first seen in Vanderbilt University Hospital Outpatient 
Department at 18 mo. of age because of bilateral swelling of neck of 1 wk.’ duration without 
fever or other constitutional symptoms. Past history was noncontributory. Physical examination re- 
vealed firm swelling of both sternocleidomastoid muscles which was not tender or painful. There 
was shortening of both great toes. Remainder of the examination was entirely normal. RGs revealed 


no abnormalities of neck. 
While being followed in the Outpatient Department she developed small exostoses of scalp 
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Fic. 11. Marked proliferation of bone in fascial sheaths of psoas muscles bilaterally. 
Also ossification in right gluteus muscle. 


following minor trauma. She was admitted to Vanderbilt University Hospital in 1942 for study. 
Examination revealed 3 small, firm exostoses over scalp, slight progression of cervical swelling with 
limitation of motion of neck. Head was held in slight anterior flexion. Microdactylia remained un- 
changed. Laboratory studies. were all within normal limits; serum Ca was 10 mg./100 cc.; in- 
organic phosphate 4.3; phosphatase 4.6 Bodansky u. Roentgenographic studies revealed a small 
patch of calcification in upper third of R. humerus and in region of R. greater trochanter (Figs. 
12 and 13). There was no calcification in neck or elsewhere. First metatarsal was shorter than 
usual and proximal phalanges of great toes were absent. Patient’s family was examined and there 
was slight shortening of thumbs in 3 siblings but no tumefactions or calcification discovered either 
clinically or roentgenologically. There was no other family history of similar conditions. 


Fic. 12. First metatarsal is shortened, absence Fic. 13. Marked microdactylia of great toes. 
of proximal phalanges of great toes. 
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Patient was discharged without therapy and was again followed in the Outpatient Department. 
In the ensuing year, swelling in neck waxed and waned, but there was further limitation of motion 
of neck. She also developed tumefactions in paraspinal musculature. She was not seen again until 
1946 at which time there was little change except for ossification of pectoralis group on R. and 
of trapezius and limitation of motion of arms at shoulders. She had numerous respiratory infections 
and tonsillitis which responded to chemotherapy. By this time, roentgenographic studies revealed 
bony spicules in both sides of neck, both supraclavicular regions, pectoral and axillary regions on R. 

On one occasion she received deep X-ray therapy without improvement. She was followed in 


Fic. 14, Marked rigidity and deformity. Tumor masses over back. 


Physical Therapy Clinic without improvement. Repeated serum analyses showed Ca, P and phos- 
phatase to be within normal limits. 

Case 4: D. L. was first seen in Vanderbilt University Hospital Outpatient Department in 1935 
when she was 12 yr. of age. She had apparently been well until 7 yr. of age when she first de- 
veloped painless hard masses overscalp and neck. Subsequently new masses appeared over L. upper 
back and along spine and there was gradual progression of limitation of motion so that she had 
been unable to walk for the past 2 to 214 yr. Past history was noncontributory and family history 
revealed no similar disease in family. 

Physical examination on admission revealed a poorly nourished young white girl who was unable 
to walk. When held in standing position, there was marked limitation of motion of spine and 
upper extremities (Fig. 14). Chin was fixed in flexion on sternum, there were tumor masses over 
back, and calcification of L. pectoralis group. There was hallux valgus deformities and microdactylia 
of both great toes. Laboratory studies were not revealing. Serum Ca was 11 mg./100 cc., serum P 
3 mg /100 cc. Roentgenographic studies revealed mild scoliosis, calcification in spinal muscles and 
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ossification between pubic bones and upper end off femurs. Biopsy of a neck muscle showed “typical 
changes of myositis ossificans.” Patient was discharged to be followed in the Outpatient Depart- 
ment but failed to return and whereabouts are unknown. 


INCIDENCE 


Most of the reported cases have been English or German in origin but several cases 
have been observed in this country. In 75% of Uehlinger’s* patients, the manifestations 
appeared before the sixth year. In Lorenz’s series 25% appeared during the first year of 
life, in 33% between the first and fifth years, and in 25% between the fifth and 
fifteenth year. The onset may occur as early as the fifth month (Garrod‘). There is a 
predilection for males, the ratio being 5:1 according to Rolleston.® 


ETIOLOGY 


The exact cause is unknown but various hypotheses have been proposed. Uehlinger* 
describes it as a congenital disturbance of the developmental tendencies of the mesoderm 
and suggests that it is a hereditary disease. Burton-Fanning* reported a hereditary case 
and Vastine et al.” reported a case in homozygotic twins suggesting that genetic factors 
are important regarding the cause. Some of the other theories as to origin are: The bone 
formation is of an inflammatory nature; or rheumatic; of a tumor-like new growth; or a 
congenital defect in the differentiation of connective tissue hyperplasia leading to ossifi- 
cation ;* or a result of embryonic displacement of bone nuclei within muscle substance 
(Maunz). The association of microdactylism as well as other congenital anomalies in 
75% of the cases supports the theory of a congenital disturbance of osteoblastic tissue. 
Traumatism may be a factor in determining the site of the bony metaplasia and exposure 
to cold may be another exciting factor. Rosenstirn® thought that embryonal defects in the 
capillary blood system formed the real cause with the occurrence of hemorrhage in the 
muscle as the initial lesion with subsequent deposition of calcium. This disease must 
not .be confused with simple myositis ossificans, in which prolonged or repeated 
mechanical trauma leads to local new bone formation in muscles which is circumscribed 
and local (“rider's bone” in the thighs of cavalry men, or “gun-butt trauma” in the 
deltoid of soldiers drilling constantly). 


PATHOLOGY 


Most writers recognize three stages.**° 1. The stage of embryonic infiltration, also 
called the period of inflammatory swelling. The involved muscles are yellowish-red in 
color, soft, swollen and edematous and microscopically show proliferating embryonic 
connective tissue infiltrating the intermuscular connective tissue and perivascular areas 
in the muscle. 2. The stage of fibrous connective tissue which contracts compressing 
the muscle and resulting in atrophy and degeneration. Grossly, the muscle becomes 
lighter in color with remaining muscle fibers forming reddish streaks in the firm white 
mass. Microscopically, there is fatty, granular and waxy degeneration or complete de- 
struction of muscle fibers. 3. The stage of ossification. The connective tissue becomes 
ossified, forming a stony hard mass. Ossification begins in the increased intermuscular 
connective tissue and the process progresses with the development of cartilage until true 
bone, both histologically and chemically, is formed. In the same way, new bone is 
formed in the tendons, aponeuroses, fascia and ligaments. Eventually, the bony tumor 
may extend beyond the confines of the original muscle involved and attach itself to 
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vertebrae, ribs or pelvis, often rigidly uniting them to the bones of the arm or thigh. 

That the connective tissue is the tissue primarily involved is well supported by the 
studies of Wilkins, Regen and Carpenter.11 These workers showed that samples of 
muscle and fibrous tissue taken in the pre-ossification stage had a high phosphatase 
activity (800 to 1600 times that of normal muscle), the fibrous tissue having a much 
higher activity than the adjacent muscle. The activity in functionally normal muscle was 
low and high in older ossified lesions. 

It should be remembered that there is no actual ossification of the muscle fibers them- 
selves but calcification of the connective tissue about them. 


CLINICAL MANIFESTATIONS ; 

The condition is more frequent in males although it may occur in either sex. It usually 
starts in infancy or childhood (75% of cases have onset before 6th year of life). 

Clinically, three stages may be distinguished: (1) primary latent, followed by (2) 
progressive, which proceeds from inflammatory swelling to fibrous degenerative in- 
duration and, finally, bone formation; and (3) the secondary latent or quiescent state.” 1° 
The onset is slow and the disease may not be diagnosed until it has existed for years. 
The first symptom is a local, firm, doughy swelling, usually painful, in the back of the 
neck or some other part of the muscular system. The muscle or muscles involved are 
swollen and indurated; the overlying subcutaneous tissue is edematous; and the skin 
normal or only slightly reddened. There is also a slight fever. The swelling decreases in 
a few days, but the muscle remains firm and indurated. After a quiescent period of a few 
weeks or months, there is another attack. The first stage of this ‘disease is characterized 
by a series of recurrent attacks which often results in a diagnosis of rheumatism, until 
osseous formations appear in the muscles. The onset may be so insidious that no symp- 
toms are noted.? 

Calcification requires from 2 to 8 months. The process is painless except for occasional 
spontaneous pains, which often occur nocturnally. The muscles of the neck and back are 
usually first involved. Lorenz reported the first involvement there in 55% of his cases; 
onset in the shoulder muscles in 18%; and in his remaining cases it began in the face 
or upper or lower extremities. There is an apicocaudal progressive ossification of the 
striated muscles, muscle sheaths, tendons and aponeuroses, with bony ankyloses leading 
to rigidity, fixation of position, and eventually practically complete immobility of the 
whole body. Early involvement of the cervical muscles and ligaments causes the head to 
be flexed and fixed in some cases with the chin touching the sternum. Usually bony foci 
may be found irregularly located in the muscles of the back, involving only one 
muscle, conforming to its shape and feeling like freely movable, irregular plates. They 
may extend until the muscles are attached to the vertebrae or bony ridges. The scapulae 
are jointed together and to the thorax quite early, greatly limiting arm motion.'* If the 
latissimus dorsi and pectoral muscles are ossified, the arms become rigidly fixed on the 
thorax at the shoulders in a bony coat of mail. A cicatricial shortening precedes the ossi- 
fication, so that the limbs are held in a position of contraction. The arms, usually in- 
volved before the legs, are flexed at the elbows when the biceps and anterior brachial 
muscles are ossified.1* Serial roentgenograms of the first patient reported here are in- 
cluded to illustrate the development of calcification of the axillary folds over a 10 month 

eriod, 
: As the disease progresses, more muscles are involved, the corresponding joints fixed, 
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and the vertebral column becomes rigid with the development of a scoliosis. The lower 
extremities are less involved than the upper extremities. The patient’s center of gravity 
is displaced by the scoliosis, by forward projection of the head, and by fixation of the 
extremities so that the gait is quite precipitous.1* The hands and feet, forearms and legs 
are rarely attacked. Uehlinger® found true endochondral ossification in the small joints 
of the toes, fingers and ribs, which he regarded as associated mesenchymal maldevelop- 
ment and not as secondary to immobilization. Upper costal respiration may result if the 
intercostal and abdominal! muscles are involved. 

Eventually, nearly all the voluntary muscles of the body become infiltrated and re- 
placed by bone, including the masseter, temporal and pterygoid muscles, The muscles of 
the eye, of facial expression, and of deglutition as well as the tongue, diaphragm, heart, 
perineum, genitalia and sphincters are spared. Onset of menses is usually long delayed 
in female patients, or if it started before the onset of the disease, the menses usually 
cease.*° 

The muscles show normal or decreased responses to faradic current. A reaction of 
degeneration has been reported by Pincer. The skin and subcutaneous tissue overlying 
the ossified muscles may slough from irritation and pressure, causing ulcers and liability 
to septic infection.1 1% 

After several years, the third stage of secondary latent quiescence may be terminated 
by death, due to some intercurrent disease, especially bronchopneumonia or inanition due 
to masseter involvement. Occasionally the patient may “‘fracture” a calcified area in an 
extremity as demonstrated in Case 2. 

In 70 or 75% of all reported cases microdactylism has occurred.? In this striking 
condition described first by Garber and later by Helferich, the first toes and thumbs 
are much shorter than normal because of the dwarfing of the metatarsal and metacarpal 
bones and subsequent ankylosis of the interphalangeal joints. The great toes are directed 
outward so that they lie under the second toes (hallux valgus). The great toes are shorter 
than the second toes. The shortening may also affect the fifth finger, causing a radial 
angulation. Other congenital deformities may be associated, such as absence of muscles, 
webbed toes, polydactylism, flatfeet, sexual infantilism, atrophy of the scrotum, testicles 
and mammae, and absence of the upper incisor teeth. These malformations lend support 
to the congenital defect theory of causation of the malady. Sympson reported micro- 
dactylia in the father of his patient, although the father had no evidence of any muscle 
disease.”:#° The presence of microdactylia without muscle changes is shown in Case 3. 

Serum chemical analyses are usually entirely normal. In most reported cases, there has 
been no observed variation from the normal of serum calcium, phosphorus, phosphatase 
or abnormal excretion of calcium.1* No defect in metabolism has been demonstrated. 


DIFFERENTIAL DIAGNOSIS 


Its occurrence in the very young infant might possibly lead to confusion with cephalo- 
hematoma or sternocleidomastoid tumor secondary to bleeding into this muscle. Rheu- 
matic infections and arthritis may have to be differentiated before the tumefactions 
appear. Other conditions to be eliminated in the early stages are traumatic myositis ossifi- 
cans, multiple exostoses, sarcoma, tuberculous cervical spondylitis, torticollis, myositis 
fibrosa, calcinosis interstitialis progressiva, periostitis, osteomyelitis, Charcot’s joints, 
progressive lipogranulosis intermuscularis. After the disease has progressed, its symp- 
toms are so distinctive that it could hardly be mistaken for any other disease. The age, 
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primary localization of masses, progressive nature and microdactylia are characteristic. 
Roentgen diagnosis is easy after ossification occurs.» ?° In calcinosis interstitialis, the 
hyperplasia of the connective tissue is impregnated with calcium salts. More recently a 
relation between the two diseases has been more frequently accepted. There is postulated 
to be a primary developmental disturbance and a disturbance of calcium metabolism. The 
latter derangement leads to the development of bony masses with real bone structure 
. (myositis ossificans progressiva) and in other cases causes abnormal deposition of calcium 
deposits (calcinosis interstitialis) .1 


PROGNOSIS 


Myositis ossificans progressiva is chronic and progressive with quiescences alternating 
with relapses. The prognosis in a true case must be grave; it is rare for the afflicted 
patient to reach adult life. A remission may occasionally last 10 years. Once well estab- 
lished it is rare for the masses to decrease in size. Ulcers, abscesses and decubiti are 
common and many result in death from septicemia. Intercurrent infection, particularly 
pulmonary, is the frequent immediate cause of death. Tuberculosis has been a common 
complication and inanition may follow masseter involvement or suffocation from 
limitation of costal breathing or edema of the glottis. It remains to be seen whether 
cortisone will have any effect on the ultimate course of the first patient. 


TREATMENT 


As mentioned previously, it is usually stated that little can be done to help these 
patients. However, innumerable therapeutic attempts have undergone extensive trial 
without any significant improvement.? Consequently, any subjective improvement 
afforded these patients is a definite advance. 

Most workers feel that prophylaxis against trauma and cold may aid in preventing 
spread of the disease. Surgical removal is not feasible because of recurrence at the 
operative site as demonstrated in the case reported here. Removal of teeth or portions of 
the jaw may be necessary in cases where the jaw is fixed. Diathermy, treatments 
with mesothorium, fibrolysin, potassium iodide, parathyroidectomy have been of no 
avail.1° Because of the favorable results obtained in calcinosis universalis, sodium citrate 
has been tried but without improvement.’* Van Greveld and Soeters’* used parathyroid 
hormones intravenously with slight lowering of the serum calcium but no clinical change. 
These same workers** obtained no success with the use of vitamin B,, vitamin E or 
disodium hydrogen phosphate. A diet low in calcium is usually ineffectual. Uehlinger* 
advised the early use of x-ray irradiation during fibrous induration before ossification 
takes place. Sgalitzer,1> after observing and treating a case for 18 months with failure, 
used repeated x-ray irradiation, with small doses over large fields over the areas of 
muscle rigidity before ossification occurred. Ten treatments given every two months 
decreased the stiffness and rigidity according to the report. There have been no other 
beneficial effects reported from irradiation. Frolich’* reportedly improved the condition 
of a 2 year old boy by a ketogenic diet but the amelioration was only short-lived. 
Tutunjian and Kegerreis'* reviewed the literature and suggested the use of 3 to 6 gm. 
of beryllium carbonate a day to reduce the inorganic phosphorus of the blood, but an 
adequate course resulted in no change in their reported case. 

Cortisone has been shown to be effective in a wide range of disorders.17 Numerous 
workers have described the beneficial results in rheumatoid arthritis, dermatomyositis, 
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other connective tissue and “‘collagen’’ diseases. It is apparent that the diseases favorably 
influenced by cortisone and adrenocorticotropic hormone are not cured by them, i.e., 
leukemia. In most of the clinical conditions which have been favorably influenced by 
administration of this hormone, there is no clear evidence of hormone deficiency, Addi- 
son’s disease being the chief exception. As myositis ossificans progressiva is primarily 
a disease of the connective tissue, cortisone was used in hopes that it would provide some 
subjective improvement in this extremely handicapping condition. 

After 10 days of treatment the patient exhibited a rather remarkable change. He 
now began to sit alone, had much improved range of motion in his formerly fixed neck 
and arms, and actually began to feed himself. A short time later he began to walk with 
the aid of a toddler. Prior to therapy with cortisone, the patient had not been able to 
sit alone and it had been necessary to feed him because of the ossification in his back 
and axillary folds. He had also been unable to turn over in bed. 

It is well known that myositis ossificans progressiva goes through periods of spon- 
taneous remission. Although this patient had experienced spontaneous bouts of improve- 
ment, he had never improved to the point where he was able to sit alone or feed him- 
self before treatment with cortisone. 

Case 2, a 15 year old girl who had well established disease for several years, was given 
a thorough trial on cortisone with no improvement. Why Case 1 responded to cortisone 
and the second patient exhibited no improvement is unknown. The fact that the disease 
in the second case was of such long duration may be the explanation. 


SUMMARY AND CONCLUSIONS 

Four new cases of myositis ossificans progressiva have been presented and the litera- 
ture on the subject has been reviewed. 

At the onset typical cases will usually develop palpable masses over the fascial planes 
of the head and neck. Biopsy of these lesions suggests tumor tissue but this subsequently 
goes on to calcification and ossification. 

This point illustrates that the disease title—myositis ossificans—is really a misnomer 
since there is no calcification of muscles themselves but rather a calcification of the con- 
nective tissue between the muscles. 

When the disease progresses as illustrated by the cases reported, they frequently present 
themselves with gait or posture disturbance or with other orthopedic complaints. Micro- 
dactylism and hallux valgus deformity of the great toe are two of the outstanding 
findings. 

The cases reported illustrate the various stages of the disease under discussion. From 
inflammation, swelling, induration of the muscles and connective tissues to tumefaction, 
the disease finally progresses to calcification in from 2 to 8 months. Finally, the calcifica- 
tion progresses to ossification and severe crippling. Serial illustrations and roentgeno- 
grams on several of these cases illustrate these progressive changes. 

All biochemical determinations have been normal but marked subjective improvement 
following cortisone therapy in one early case suggests the possible relationship of this 
disease process to disturbed steroid metabolism. 
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SPANISH ABSTRACT 
Myositis Ossificans Progressiva 

Los autores presentan cuatro nuevos casos de Myositis Ossificans Progressiva y revisan la literatura 
de esta afeccién, 

Los casos tipicos usualmente desarrollan tumores palpables localizados sobre los planos fasciales 
de la cabeza y de la nuca. La bidpsia de estas lesiones sugiere la presencia de un tejido tumoral, pero 
éste subsecuentemente evoluciona a la calcificacién y osificacién. Este punto es ilustrativo que el 
nombre de la enfermedad no es adecuado, ya que la calcificacién no ocurre en los misculos sino en el 
tejido conectivo que une a estos. 

Con el progreso de la enfermedad estos pacientes presentan frecuentemente alteraciones en el 
caminar y en la postura 6 otros sintomas ortopedicos. Microdactilismo y “hallux valgus deformity” del 
dedo gordo del pie son dos signos caracteristicos. 

Los casos reportados por los autores son ilustrativos de las distintas fases de esta enfermedad. 
Desde inflamacién, edema, induracién de los musculos, hasta tumefaccién, la enfermedad finalmente 
progresa hacia la osificacién y deformidades severas. Se presentan ilustraciones seriadas y radiografias 
de varios de estos casos ilustrando los cambios progresivos de la enfermedad. 

Todas las determinaciones bioquimicas fueron normales, pero la mejoria subjetiva marcada 
siguiente a la terapeutica con cortisona en un caso de evolucién reciente, sugiere la posible relacién 
entre esta afeccién y la presencia de un metabolismo esteroide alterado. 


Vanderbilt University School of Medicine 
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FACTORS AFFECTING PROGNOSIS OF TUBERCULOUS 
MENINGITIS TREATED WITH STREPTOMYCIN 


By LAURENCE FINBERG, M.D. 
Baltimore 


NUMBER of reports have appeared in the literature presenting the results of 
therapy of tuberculous meningitis with streptomycin and adjuvant agents.** 
While the results have uniformly represented a great advance over the prestreptomycin 
era, some clinics seem to have had considerably more success than others. The reasons 
for this difference are not obvious from the published data. There is no apparent bias in 
the selection of cases and there are for the most part only minor differences in the thera- 
peutic regimens. In the course of appraising the results of therapy of tuberculous menin- 
gitis on the Pediatric Service of Baltimore City Hospitals over the past 41, years there 
appeared in the material at least one important factor affecting prognosis which has not 
hitherto received the attention it deserves. This factor is the coexistence of active miliary 
tuberculosis with the meningitis. For purposes of this study the latter condition is defined 
as: ‘‘the presence of roentgenologic evidence of miliary lesions in the lungs.” The clinical 
results are briefly presented in order to increase the number of reported series, and the 
mortality figures are then analyzed. 

Between September 1946 and November 1950, 35 cases were started on treatment and 
the period of observation since onset of treatment has been at least six months. These 
35 patients represent all patients during this period in whom the diagnosis of tuberculous 
meningitis was established and for whom streptomycin therapy was given, The diagnosis 
was confirmed in 32 instances by demonstration of the tubercle bacillus either by bac- 
teriologic technic or at autopsy. In the remaining three cases there was known intimate 
exposure to tuberculosis and a positive tuberculin test in addition to clinical and cere- 
brospinal fluid evidences of meningitis, In all patients who survived, the tuberculin test 
became positive. 

The duration of streptomycin therapy varied slightly over the 414 year period. Both 
intramuscular and intrathecal routes were employed throughout, however. The shortest 
intramuscular course in a survivor was 62 days with the average course exceeding 100 
days. The general plan of therapy was to give intramuscular injections of streptomycin 
for a period of 90 days computed on a daily requirement of 50 mg./kg. body weight di- 
vided into two doses and to give an intrathecal course of 30 injections over an eight 
week period. The intrathecal dosage varied from 10 to 50 mg. per injection. In a few 
patients this program was repeated immediately upon the completion of the first course 
of treatment. No systematic attempt was made to find out whether intrathecal therapy in- 
creases the survivor rate over intramuscular treatment alone. Since 1948, the sulfone, 
promizole®, has been given along with streptomycin. It is given in dosage sufficient to 
produce a serum level of 2 to 3 mg./100 cc. blood. The present plan is to continue the 
promizole for a period of at least several years. Recently, sodium para-aminosalicylate 
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Patients 24— 
22- 
20- 
18- 
16- 
14- 
12- 
10- 


TABLE 1 


24 PATIENTS STARTED ON THERAPY BETWEEN SEPTEMBER 1946 AND DECEMBER 1949 


769 


0 


1 


3 


Mo.* 


24 


23 


23 


19 


15 


13 


10 


Survivorsf 


100 


96 


96 


79 


63 


54 


40 


31.5 


% Survivors 


Patients are tabulated as though they were started on therapy simultaneously and the number of 
survivors is given for each successive time interval in months after onset of treatment. 
* Longest observation period for a survivor at present is 49 mo. Four patients are alive over 3 yr. 
since onset of therapy. : 
ft One patient died 24 mo. after onset of therapy during a second relapse after 2 apparent clinical 


recoveries. 


TABLE 2 


11 PATIENTS STARTED ON THERAPY BETWEEN DECEMBER 1949 AND DECEMBER 1950 


Patients 11- 
10- 
7- 
i 

2- 

0 q 1 3 6 Mo. 
11 9 9 9 5 Survivors* 
100 82 82 82 45 % Survivors 


Patients are tabulated as in table 1. 
* All 5 patients denoted here are living with longest observation period having reached 13 mo. 
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TABLE 3 
Meningitis Meningitis 
and Miliary* No Miliary tom 
Treated 15 20 35 
Survivors 2 11 13 
% Survivors 13% 55% 37.2% 


* For purposes of this study miliary tuberculosis is defined as: ‘‘the presence of roentgenologic evi- 
dence of miliary lesions in the lungs.” 


(pabolate®) has been substituted for promizole in a few patients. Complications of 
therapy have been negligible. 

The results are shown graphically and numerically in tables 1 and 2. The method of 
presentation is a modification of the format recommended by the WHO Conference of 
1950. Data are presented as though patients were started on treatment simultaneously. 
For each successive time-interval the height of the bar indicates the number of patients 
remaining alive ; summarization is made as of May 1, 1951. 

One can see from these charts that most of the mortality in this series occurred within 
the first year after the onset of therapy. It is further evident that after 18 months the 
additional mortality is not appreciable. Although this series is not large enough to draw 
valid statistical conclusions, the evidence at hand suggests that the probable optimum 
period for evaluation of therapy for tuberculous meningitis is about 18 months. 

Table 3 shows the significance of the presence of miliary lesions in the lungs on the 
response to treatment and also shows the over-all survival rate in the last column. The 
fourfold difference in mortality is striking. These data which represent a finding hitherto 
not stressed in the literature are, the author believes, of great importance in comparing 
results with other clinics. That other clinics are making similar observations is evidenced 
in a recent communication from Dr. Honor V. Smith’ of London in which she stated 
that their present program calls for a year of uninterrupted therapy with streptomycin 
for those cases in which miliary and meningeal tuberculosis are combined. When the cases 


TABLE 4 


COMPARISON OF RESULTS OF TREATED TUBERCULOUS MENINGITIS ILLUSTRATING INVERSE 
CORRELATION BETWEEN SURVIVAL RATE AND INCIDENCE OF 
CONCOMITANT MILIARY TUBERCULOSIS 


Status of Patients Following 


Start of Therapy 

Report Total % Miliary After 6 mo. After 24 mo. 
No. % No. % 

observed surviving observed surviving 
Lincoln et al.! 21 24 18 72 6 67 
Nonmiliary 14 _ 14 72 4 75 
Cairns et al.* 93 16 84 56 35 49 
Nonmiliary 78 — 69 58 27 56 
Present series 35 43 35 54 15 33 
Nonmiliary 20 — 20 65 6 83 
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not having miliary lesions are considered separately, as in table 4, the results of therapy 
from the more successful clinics become more uniform than they initially appear. It 
would therefore appear wise for future clinical reports to separate cases of tuberculous 
meningitis which have concomitant miliary lesions from those which do not. 


SUMMARY AND CONCLUSIONS 


A series of 35 consecutive unselected cases of tuberculous meningitis treated with 
streptomycin is presented briefly. The over-all survival rate with a minimum observation 
period of six months is 37.2%. The longest observation on a survivor is 49 months. 

It is shown that for this group of cases of tuberculous meningitis that the coexistence 
of roentgenographic evidence of miliary lesions in the lungs changed the prognosis for 
survival from 55% to 13%. It is also noted that applying this factor to the published 
data from other clinics seems to resolve in part some apparent discrepancies in results. 
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SPANISH ABSTRACT 


Factores que Afectan el Prognéstico de la Meningitis Tuberculosa 
Tratada con Estreptomicina 


Se presenta una serie de 35 consecutivos casos de meningitis tuberculosa tratados con estrepto- 
micina. El promedio general de “sobrevivencia” fué de 37.2% durante un periodo minimo de séis 
meses de observacién. El periodo de observacién mas largo fué de 49 meses. 

Se demostré que en este grupo de casos de meningitis tuberculosa, la coexistencia de Jesiones 
radiolégicas de tuberculosis miliar alteré el prognéstico de vida de un 55% a 13%. Si se aplica este 
factor en el analisis de datos publicados por otras clinicas se observa que las discrepancias en los 
resultados son menos aparentes. Se sugiere que los reportes clinicos futuros hagan una separacién de 
los casos de meningitis tuberculosa con lesiones miliares concomitantes de aquellos sin lesiones 
pulmonares. 
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HEPATITIS AND NEPHROSIS DUE TO SOLUBLE BISMUTH 


By SAMUEL KaRELITZ, M.D., AND AARON D. FREEDMAN, M.D. 
New York City 


EVERE toxic manifestations due to the use of soluble bismuth preparations have 
been known for some time. Yet such substances. are still used for conditions such 
as Vincent's infections and tonsillitis which can be treated more effectively by other 
therapeutic means and with less danger of toxic effect. This report describes a single 
instance of acute bismuth poisoning because it affords an opportunity to stress the need 
for more judicious use of soluble bismuth preparations and because the literature reveals 
the need for emphasizing several additional points; first, that soluble bismuth preparations 
are rapidly absorbed, toxic and rapidly excreted; second, that soluble bismuth is hepa- 
toxic as well as nephrotoxic; and third, that the successful treatment of the nephrosis 
caused by bismuth depends, as in cases of lower nephron nephrosis, on controlled fluid 
intake to avoid circulatory decompensation. 


The patient (P. S.) was a 6 yr. old white male who was admitted because of anuria of 24 hr.’ 
duration and somnolence of 36 hr.’ duration. Three weeks prior to admission, he had a vomiting 
episode and sore throat which subsided within one day. Five days prior to admission, he developed 
sore throat and fever. Four days before admission, a follicular tonsillitis was noted and he was 
given penicillin and sodium bismuth thioglycolate (thiobismol®) 100 mg. intramuscularly. Two 
days prior to admission and about 18 hr. after the injection of bismuth, the patient developed epi- 
gastric pain, moderate tenderness in R upper quadrant and a temperature of 39.2°C. Acute ap- 
pendicitis was diagnosed and a long retrocecal appendix was removed which on pathologic examina- 
tion showed a hemorrhagic mucosa but no other signs of appendicitis. Free fluid was not encountered 
in the peritoneal cavity. One day postoperatively temperature was normal and he appeared sleepy. 
He took fluids well orally. At midnight he voided 500 cc. of clear urine which was reported as 
showing a 1+ proteinuria and no formed elements. Penicillin therapy was continued. On the morn- 
ing of 2nd postoperative day, patient was awakened with difficulty and found to be somnolent, 
but physical examination revealed no unusual signs and temperature was normal. He was given 
5% glucose in water 500 cc. intravenously. In the afternoon, he became semistuporous and failed 
to void so that catheterization was undertaken. Bladder was found to be empty. White blood cell 
count was 10.0 thousand/cmm. and NPN was 132 mg./100 cc. No blood or plasma had been ad- 
ministered. Patient was then transferred to this hospital for further treatment. 

Physical examination: Temperature 36.8°C., blood pressure 114/74 mm. Hg, pulse rate 96/min., 
wt. 23 kg. He was somnolent but coherent when aroused. Abdominal examination was impeded by 
presence of the recent operation but generalized tenderness was present both anteriorly and pos- 
teriorly especially high up in the hepatic area. Laboratory results revealed the presence of azotemia 
and acidosis and blood plasma seemed yellower than normal. 

Next morning scleral icterus was noted and icteric index was elevated to 24 units. Patient was 
treated with intravenous fluids between 765 and 1275 cc. daily. The fact that bismuth (thiobismol®) 
had been administered was not learned until the day after the patient was brought to the hospital 
when dimercaprol (BAL) therapy was started. After a test dose of BAL, 25 mg., or 1 mg./kg., 
was well tolerated, he received BAL 50 mg. 4 hr. later and at 8 hr. intervals until a total of 325 
mg. had been given. BAL seemed to have produced no noticeable clinical change in the patient. 
(See table 1.) 

Patient remained severely oliguric for the 1st 5 hospital days. During this interval he vomited 
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frequently. Between 200 and 300 cc. of fluid were recovered daily following the introduction of a 
Levin tube for 3 days. Vomitus contained fresh blood. Electrolyte solutions were employed in 
amounts estimated to replace the quantity of fluid lost through urine and perspiration and via the 
Levin tube. Icterus rapidly cleared, reaching normal levels on 8th hospital day. Cephalin flocculation 
was 2+. Serum K dropped with onset of diuresis from 4.2 mEq./l. to 2.8 mEqg./l. On 7th hospital 
: day, patient began forming appreciable quantities of urine which by the 18th day became a sizeable 
4: diuresis; 1200 to 2400 cc. daily were collected. The exact total amount could not be measured because 
i ‘ of some loss through incontinence. Fluid balance seemed to be restored by 19th to 21st day when 
ae urinary flow decreased, oral feedings were tolerated and patient seemed improved. 

Urea retention which was 102 mg./100 cc. on admission rose only slightly to 110 mg./100 cc. 
after diuresis had been established, but it soon started to drop and reached normal levels on 26th 
hospital day. Urine in the oliguric, diuretic and normal phase showed no striking change except for 
poor concentrating powers. Sp. gr. was 1.008 to 1.011 until 16th hospital day when a sp. gr. of 
: 1.016 was attained. Even during the oliguric phase, the patient's urine showed only isosthenia, 
; moderate proteinuria and moderate amounts of formed elements, white and red cells and granular 
casts. Blood pressure remained normal throughout except for one reading of 136/96 mm. Hg the 
second day of admission. Remaining points of interest were the development of stomatitis on 3rd 
hospital day unaccompanied, however, by mucous membrane pigmentation and gastric bleeding and 
a drop of hemoglobin from 11.2 to 8.5 gm./100 cc. in 10 days necessitating a blood transfusion 
with a subsequent drop of hemoglobin to 7.4 gm. 

Patient was seen 2 and 6 mo. after discharge. At 2 mo. he was well except for a mild anemia 
(Hgb. 10 gm./100 cc.). Urine and BP were normal both times. Urine sp. gr. was 1.021 and 1.024, 
respectively. 


DIscUSSION 

is: Sodium bismuth thioglycolate (thiobismol®) is used for the treatment of syphilis, 
| and like other bismuth compounds, has been used for the treatment of tonsillitis. It is 
ep prepared in an aqueous solution which is rapidly absorbed. If given in excess the metal 
a. rapidly reaches toxic levels. It is stated? that the maximum nontoxic single dose is 3 


mg./kg. Like many bismuth compounds, it is mildly diuretic, a property which usually 
a aids in its rapid elimination. The soluble bismuth is usually excreted in 8 to 12 hours. 
ee In this case the child received between 4 to 5 mg./kg. body weight in a single injection. 
ere. The bismuth may have been excreted before the onset of anuria since analysis of the 
urine excreted during the oliguric phase failed to disclose the presence of bismuth. Some 
may have remained fixed in the tissues. 

In a review of fatalities due to administration of bismuth in the therapy of syphilis, 
Beerman' pointed to the widespread systemic toxicity of this element, with yellow 
atrophy of the liver, “nephritis,” colitis, stomatitis, gastrointestinal bleeding, purpura, 
agranulocytosis and aplastic anemia having been reported. 

Children seem to be especially sensitive to small doses of soluble bismuth. Boyette* 
reported a fatal case of thiobismol® poisoning in a 2 year old, 9.1 kg. female child 
> given 1 ampoule of the drug, a dose containing metallic bismuth 10 mg. and thio- 
bismol® 25 mg. or about 2.5 mg./kg. Within 24 hours the patient became anuric and 
died on the 14th day after injection. At autopsy only traces of bismuth were recovered. 


2 | The kidney was reported to show mild fragmentation of the glomeruli, lymphocytic in- 
@: ' filtration and tubular degeneration; the lungs showed pulmonary edema and there was 
a congestion of the liver and spleen. Petersilget reported a 26 month old child given 


thiobismol® 100 mg. for swollen gums, presumably a Vincent's stomatitis with anuria 
occurring 8 hours after injection resulting in marked azotemia and 8 days of anuria. 
BAL, 2.5 mg./kg., was given intramuscularly every 4 hours for 6 doses. McClendon® 
reported two cases in children given an unnamed bismuth preparation for Vincent's in- 
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fection with survival. The symptoms consisted of convulsions, anuria, azotemia and mild 
transient hypertension. Of interest is his statement that there was a continuance of 
“anuria despite the adequate administration of fluids.” 

Barnett* reported four cases of poisoning with rectal suppositories of analbis® which 
is a salt of bismuth and diallylacetic acid. Three of the four cases resulted in a fatal ter- 
mination and autopsies were performed on all. In each instance, in addition to the 
tubular degeneration of the kidney, there was vacuolization and degeneration of liver 
parenchyma as well as clinical evidence of liver damage expressed as enlargement and 
marked tenderness of the liver. Barnett® believed that this was due to the toxic effects of 
diallylacetic acid rather than bismuth since in one case in which analysis was performed 
only minute amounts of bismuth were recovered, and there was, in his opinion, “no 
convincing evidence that bismuth ever caused liver damage of the type here described, 
the so-called bismuth hepatitis doubtless being an instance of the syringe transmission of 
virus hepatitis.” In the case described here, there was liver enlargement and tenderness 
(interpreted as appendicitis) clearing up rapidly, associated with a mildly positive 
cephalin flocculation and caused by a chemical completely unrelated to bismuth diallyl- 
acetic acid except for the presence of bismuth in both. Hemoglobin was 11.2 gm./100 cc. 
on admission to the hospital and there was no evidence to indicate that the jaundice was 
due to hemolysis alone. Indeed, Davids’ reported three fatalities due to injection of 
aqueous sodium bismuth tartrate in which the two autopsied cases showed fatty de- 
generation of the liver coming on within hours after the bismuth injections, an incubation 
period much too short for serum hepatitis and most likely related to the bismuth in- 
jection. Thus it would seem that soluble bismuth preparations are definitely hepatoxic as 
well as nephrotoxic and that such drugs are too toxic to justify their use except when 
specifically indicated and then they should be used very cautiously. 


TREATMENT OF BISMUTH NEPHROSIS 


Although bismuth poisoning is manifested at first by gastrointestinal symptoms and 
signs, it is the renal insufficiency which usually suggests the correct diagnosis and estab- 
lishes the indications for urgent therapy. The nephrotoxic effects of bismuth are similar 
to those caused by mercury. In both, the chemical changes produced in the body as the 
result of nephrosis and the anatomic changes in the glomeruli and more especially in the 
proximal tubules are similar and for the most part reversible. 

Kroop et al.* have suggested that the treatment of mercury poisoning be divided into 
three stages: 


(a) the treatment of the immediate emergency ; 
(b) the treatment of the period of oliguria and anuria ; 
(c) and the treatment of the period of diuresis and convalescence. 


This is essentially what was done in the treatment of the authors’ case of bismuth 
pOisoning. 

Treatment of phase one of the patient might have differed had the authors known 
that thiobismol® had been injected. The right upper quadrant pain and the liver tender- 
ness might have been attributed to bismuth hepatitis which would have indicated the 
use of BAL therapy earlier. Since what was presented was a semicomatose child with 
anuria, the authors were actually presented with phase two. This involved the administra- 
tion of fluid by vein, because the child had nausea and vomited material resembling 
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coffee grounds. The fluid given contained lactate to combat the acidosis and enough 
water and electrolytes daily to cover the loss by insensible perspiration, vomiting, duo- 
denal drainage and stool. 

BAL (2-3 dimercaptopropanol) was given to the patient five days after he had had 
thiobismol®. Since rapid excretion of the soluble bismuth preparation is the rule, there 
is some question as to the advisability of the use of BAL in this type of case. No bis- 
muth was recovered in the urine obtained in the next four days. It is unlikely, therefore, 
that BAL was of value in this case. Nevertheless, the authors would use BAL early in 
any patient suffering from bismuth poisoning with the hope that the BAL might elim- 
inate any bismuth which might remain in the tissues. 

The treatment of a patient poisoned with any kidney toxin, for example, mercury, 
should include careful prevention of overloading of the circulation with electrolyte and 
fluid during the oliguric phase in order to avoid pulmonary edema, Thus it is of interest 
to observe the presence of pulmonary edema in cases such as that of Boyette,* treated be- 
fore this fact had been sufficiently stressed in the literature and to note McLendon’s 
comment that “there was a continuance of anuria despite the adequate administration of 
fluid.” 

It is also of significance to stress that in the third or diuretic phase, dehydration and 
negative electrolyte balance may occur quite suddenly and to a serious extent. This 
occurred in the patient reported here and required prompt increase of ‘fluid intake to 
about 2,000 cc. daily. The fluid requirement of the patient should be satisfied at all 
times. This should take into account loss through urine, stool, vomitus and insensible 
perspiration. 

CONCLUSIONS 


An instance of jaundice, abdominal pain and anuria due to administration of sodium 
bismuth thioglycolate (thiobismol®) with liver and kidney damage is reported. 

The great toxicity of the water soluble preparation of this heavy metal in this and 
other similiar cases is stressed. 

Attention is drawn to the use of BAL therapy in the early or first phase, to the need 
for caution in fluid administration in cases of lower nephron nephrosis caused by bismuth 
during the anuric and oliguric phases, and to the need for covering the loss of fluid and 
electrolytes in the subsequent diuretic phase. 

The use of soluble bismuth preparations should be limited to specific conditions and 
‘only to those cases which fail to respond to less toxic drugs. 


REFERENCES 


1. Beerman, H., Fatalities due to bismuth in treatment of syphilis, Arch. Dermat. & Syph. 26:797, 
1932. 

2. Parke, Davis & Company, personal communication to the authors. 

3. Boyette, D. P., Bismuth nephrosis with anuria in infant, J. Pediat. 28:493, 1946. 

4. Petersilge, C. L., Prolonged anuria following single injection of bismuth preparation, J. Pediat. 
31:580, 1947. 

5. McClendon, S. J., Toxic effects with anuria from single injection of bismuth preparation, Am. J. 
Dis. Child. 61:339, 1941. 

6.. Barnett, R. N., Reactions to bismuth compound, J. A. M. A. 135:28, 1947. 

7. Davids, J. H., Poisoning from sodium bismuth tartrate injection, Lancet 2:1039, 1936. 

8. Kroop, I. G., Fishman, A. P., Leiter, H. E., and Hyman, A., Management of acute renal in- 

sufficiency following transfusion, J. Mt. Sinai Hosp. 15:343, 1949. 


¥ i 
% 
“A 
ie 
fe 
me 
> 


HEPATITIS AND NEPHROSIS DUE TO SOLUBLE BISMUTH 777 


SPANISH ABSTRACT 


Hepatitis y Nefrosis Debida a Bismuto Soluble 


Se describe la historia clinica de un nifio de seis afios de edad él cual desarroll6 un dolor 
abdominal intenso en el cuadrante superior derecho siguiente a la administraci6n de una désis téxica 
de bismuto soluble (thiobismol®). El nifio desarrollé ictericia y anuria durante el periodo 
postoperatorio de una apendectomia. El paciente fué tratado quizds tardiamente con BAL y 
administracién intravenosa de soluciones de electrolitos en cantidades suficientes para cubrir las 
perdidas ocasionadas en los vémitos, drenaje duodenal y en la perspiracién insensible. Los autores 
Ilaman la atencion: a la urgencia de tratar estos casos con BAL tempranamente en la fase inicial, 
del gran cuidado en no exceder los requerimientos de liquidos en la segunda fase (oliguiria- 
anuria), y a la necesidad de reemplazar los fluidos durante la tercera fase cuando la diuresis 
comienza. - 

Las preparaciones solubles de bismuto son rapidamente absorbidas y excretadas. Debido a las 
propiedades hepato-toxicas y nefro-toxicas el uso de estas preparaciones debe limitarse a enfermendades 
especificas en las cuales el bismuto soluble es efectivo. 
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INFLUENCE OF DIET ON THE OCCURRENCE OF 
HYPERPHOSPHATEMIA AND HYPOCALCEMIA 
IN THE NEWBORN INFANT 


By Isaac F. GITTLEMAN, M.D., AND JOSEPH B. Pincus, M.D. 
Brooklyn 


er Guy and Powers' demonstrated that the ratio of calcium to phosphorus in the 
diet has a direct relation to the composition of these elements in the serum of white 
rats. Kramer and Howland? later substantiated these observations and, in more extensive 
studies, showed that vitamin D in the form of cod liver oil exercises a regulatory effect 
on the calcium and phosphorus concentrations in the serum when the disproportion of 
these constituents in the diet is marked. 

Bakwin* observed that when a solution of inorganic phosphate was administered 
orally to newborn infants, a rise in the inorganic phosphorus and a fall in the serum 
calcium occurred at the end of two hours. He failed to prevent these changes in the 
serum when he fed these infants a high phosphorus diet supplemented with viosterol. 

Sobel and Hanok* presented the results of experiments on white rats revealing a direct 
relationship between the calcium and phosphorus ratio in the diet to the serum levels of 
these elements and also to the composition of bone and teeth. 

Gardner and Butler® recently brought forward metabolic evidence that cow’s milk is 
an unphysiologic food because it causes a rise in the serum phosphorus and a fall in the 
calcium in infants during the first few weeks of life. 

In reviewing the histories of infants with tetany admitted to the Brooklyn Jewish Hos- 
pital over a period of 15 years, the present investigators observed that the incidence of 
tetany associated with rickets had fallen considerably and there was a corresponding in- 
crease in the number of cases of hypocalcemia with or without tetanic manifestations. 
All infants in the latter category were on diets of evaporated milk of various dilutions. 
This fact led to a re-evaluation of the importance of diet as a factor in the causation of 
hypocalcemia in the neonatal period. 

This paper reports the results of studies of serum calcium and inorganic phosphorus 
levels in newborn infants on various diets. 


METHOD 


Observations were made on 235 infants who were on a diet of evaporated milk (1 part milk, 2 
parts water, 5% dextrimaltose) after the 1st 24 hr. of life. Evaporated milk, according to the manu- 
facturers’ label, contained vitamin D 25 international units/oz. of milk. The infants were divided 
into 4 groups. Group 1 consisted of 89 newborn infants whose ages varied from 2 to 24 hr.; Group 
2, 40 infants who were from 24 to 36 hr. old; Group 3, 65 infants who were 2 days old; Group 4 
consisted of 41 infants, whose ages varied from 3 to 8 days. 

Similar observations were made on a group of infants who were breast: fed exclusively, and also 
* on 2 groups of infants who were fed fresh cow's milk dilution (3 parts milk, 1 part water with 5% 
dextrimaltose). One of these 2 groups received cow’s milk fortified with vitamin D 400 u./qt. and 
the other group received a milk that was not fortified with vitamin D. 


From the Department of Pediatrics, Jewish Hospital of Brooklyn. 
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Calcium and inorganic phosphorous determinations were made on sera of bloods obtained by vena 
puncture. Blood was obtained from the femoral vein with minimal suction into a dry sterile syringe. 
- The blood was delivered to the laboratories and the serum separated from the clot without delay. 
The calcium and inorganic phosphorus determinations were done by the ultramicro-chemical methods 
as described by Sobel." * 


RESULTS 


A statistical analysis of the findings in all infants on the various diets is as follows: 

1. Chart 1 shows the distribution curves of the calcium levels in infants who were fed 
evaporated milk. It is evident that the mean calcium level is constantly falling from 9.89 
to 8.9 mg./100 cc.; the mean difference between the various age groups is statistically 
significant with the exception of age group No. 3 vs. age group No. 4 (see table 1). 


SERUM CALCIUM 
Evaporated Milk 


Group I 0 Days Group IZ / Day Group IE 2 Days Group IZ 3-8 Days 


¢ 


Number of Infants 
F & 


8 
« 
4 
2 
[ l [ l i 
¥ /100 CC. 
Mean = 9.89 40.10 Mean= Mean= 8.95 20.14 Mean= 8.2020.16 
S.D.= 9.852 20.07 = 0.97%¢0.N3 5.D.= 4.0652 0.099 5.0.= 
CHART 1 


Chart 2 shows the distribution curves of the inorganic phosphorus concentrations in all 
infants fed evaporated milk. The mean is constantly rising from 5.58 to 8.09 mg./100 cc. 
The mean difference between the various age groups is statistically significant with the 
exception of age group No. 1 vs. age group No. 2 (see table 1). 

2. Charts 3 and 4 show the distribution curves of the calcium and inorganic phos- 
phorus levels respectively in breast-fed infants, There is no significant difference in the 
mean calcium levels between the 0 day and 5 day groups, but there is a fall in the mean 
phosphorus level from 6.50 to 5.56 in the 5 day age group. This mean difference is of 
statistical significance (see table 1). 

3. Chart 5 illustrates the distribution curves of the calcium levels in infants fed whole 
milk fortified with vitamin D. The mean falls from 10.12 to 9.26. The mean difference 
between the 0 and 5 day age groups is statistically significant (see table 1). 
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SERUM INORGANIC PHOSPHORUS 
Whole Milk Not Fortified with Vitamin D 


Days bays 


Number of Infants 


5 6 7 8 7 s 6 7 8 q 


Mg. cc. —> 


Mean= 6.45t 0.!7 Mean= 6.822 0.15 
= QIZO 5.0, = 0.6467 0.106 


CHART 8 


Chart 6 shows the distribution curves of the inorganic phosphorus levels in this group. 
The mean rises from 6.01 to 6.80; the mean difference is statistically significant (see 
table 1). 

4. Chart 7 shows the distribution curves of calcium concentrations in the 0 and 5 day 
age groups in infants fed whole milk not fortified with vitamin D. The mean calcium 
level did not change significantly. 

Chart 8 shows the distribution curves of inorganic phosphorus levels in the same 
infants as in chart 7. The mean rises from 6.45 to 6.85; the mean difference between 
the 0 and 5 day groups is not statistically significant (see table 1). 


DIsCUSSION 


There is general agreement among various investigators that several factors play a 
role in the pathogenesis of hypocalcemia occurring in the neonatal period. The disagree- 
ment seems to be in the emphasis on one or the other factor. McCrory and Barnett® agree 
. that a dietary element enters into the causation of neonatal tetany, but emphasize the 
diminished capacity of the kidney of the newborn infant to excrete phosphate. Crawford 
and Talbot®*° are in agreement with these authors regarding the dietary factor, but call 
attention to the over-all control exercised by the parathyroids in regulating the phosphorus 
level in the serum. Gardner and Butler® believe that renal, hormonal and dietary factors 
are integrated in their action to precipitate the hypocalcemic state. 

The present authors’ observations on a relatively large number of newborn infants cor- 
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roborate the findings of Park, Guy and Powers,! Kramer and Howland,? Sobel and 
Hanok‘ and others,*:"1-18 that dietary calcium and phosphorus bear a direct relation to 
the composition of the serum with regard to these elements. Infants, when given the high 
phosphate diet as represented by evaporated milk or fresh cow’s milk mixtures, re- 
sponded with hyperphosphatemia and a tendency towards hypocalcemia. On the other 
hand, breast-fed infants showed no such changes in the serum inorganic phosphorus or 
calcium level during the period of study (see table 1). Thus these findings are also in 
complete agreement with those of Gardner and Butler.® 

It was assumed in these studies that the renal and hormonal limitations existing in 
infants in the neonatal period have the same distribution curves in all groups and there- 
fore only the dietary factors, i.e., calcium, phosphorus and vitamin D, were studied. 

Lenstrup’* has shown that the total phosphate in human milk is about one-seventh 
and the inorganic phosphate one-thirteenth of that found in cow’s milk. It is obvious 
from the data he presented that infants given diets of cow’s milk in the form of evapo- 
rated or fresh milk receive an excessive load of phosphate. In addition, the calcium and 
phosphorus ratio in human milk is 2:1, and in evaporated milk it is 1:1.5 As a result of 
this difference in the ratio of these milks, artificially fed infants receive less calcium 
relative to the phosphate than breast-fed infants. 

These two important differences between human and cow’s milk have been empha- 
sized by Gardner and Butler® in explaining the hyperphosphatemia and the resulting 
hypocalcemia found in the neonatal period. 

Although the calcium and phosphorus ratio and phosphorus load may play a deter- 
mining role in the precipitation of hyperphosphatemia and hypocalcemia, some other 
factors may exercise their influence on the serum calcium and inorganic phosphorus 
concentrations in the newborn infant. One of these, which will be considered here, is 
vitamin D. 

Kramer and Howland state:? “With minimal amounts of vitamin D, the calcium of the 
serum varies directly as the calcium concentration of the diet. The same is true as regards 
the phosphorus of the serum.’”’ The present authors’ studies show that those infants who 
received vitamin D supplement had a more marked tendency to hyperphosphatemia and 
hypocalcemia than infants receiving a similar diet without vitamin D. It would seem that 
vitamin D in the amounts given did not play an indifferent role. Albright and his co- 
workers’® state that the effect of vitamin D is to increase the calcium absorption and 
thereby raise the calcium of the serum. This, in turn, depresses the activity of the para- 
thyroid and thus increases the phosphorus level in the serum. The second effect of vitamin 
D simulates the action of parathormone; this secondary effect, he claims, is masked when 
vitamin D is administered to rachitic subjects. On the other hand, Harrison and Harrison’® 
have shown by phosphorus clearances that vitamin D administered to rachitic dogs in- 
creases the tubular reabsorption of phosphate, while parathormone administration to the 
same animals reverses the process. The present authors’ observations are in accord with 
the view of the latter investigators. In the infants observed in the present study, vitamin D 
appeared to aggravate the tendency towards hyperphosphatemia and hypocalcemia. 

Since no data on the effect of small amounts of vitamin D on newborn infants is 
available, further studies along these lines are being continued. 


CONCLUSIONS 


1. Newborn infants receiving diets exclusively of evaporated milk mixtures showed a 
marked tendency to hypocalcemia and hyperphosphatemia. 
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2. Newborn infants fed human milk invariably showed a tendency to maintain the 
calcium and inorganic phosphorus at normal levels. 

3. Vitamin D in the diet of the newborn infant in the first week of life seems to be 
a factor in accentuating the tendency towards hypocalcemia and hyperphosphatemia, espe- 
- cially the latter. 


SUMMARY 


Studies on the effect of diets on the serum calcium and phosphorus levels in the new- 
born infant have been made. Human milk has been found to be the most effective in 
maintaining a normal calcium and phosphorus level. Evaporated milk has been found to 
be the least satisfactory because it tends to produce the largest number of instances of 
hyperphosphatemia and hypocalcemia. The desirability of adding vitamin D to the diets 
of infants in the neonatal period is questionable, In the infants studied, the hyperphos- 
phatemia and hypocalcemia was more marked than in those who did not receive this 
supplement. 
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SPANISH ABSTRACT 


Influencia de la Dieta en la Ocurrencia de Hiperfosfatemia y Hipocalcemia 
de los Recién Nacidos 

Los autores hicieron un estudio de los efectos de la dieta sobre las concentraciones del calcio y 
fésforo del suero de nifios recién nacidos. Se encontré que la leche humana fué la mas efectiva en 
mantener una concentracién normal de calcio y fésforo. La leche evaporada fué la menos satisfactoria 
debido a su tendencia en producir el mayor nimero de casos de hiperfosfatemia y hipocalcemia. 
Finalmente, se sefiala que las ventajas de afiadir vitamina D a la dieta de recién nacido en el periodo 
neonatal son inciertas. En los nifios estudiados, la hiperfosfatemia y hipocalcemia fué mas marcada en 
el grupo que recibio este suplemento de vitamina D. 
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HYPERVITAMINOSIS A 


Report of an Unusual Case with Marked Craniotabes 


By Jay M. ARENA, M.D., PAUL SARAZEN, JR., M.D., 
AND GEORGE J. BAYLIN, M.D. 
Durham, N.C. 


RIBETZ* and his associates have recently reported two children with hyper- 
vitaminosis A and at the same time summarized the clinical and laboratory findings 
of the previous 14 reported cases. The following diagnostic criteria were brought out: 
the most common presenting symptoms were irritability, anorexia, loss of hair, pruritis, 
tender extremities producing disturbances in gait, and painful soft tissue swellings. 
Roentgenograms revealed cortical thickening involving the long bones, particularly the 
ulnae. The diagnosis is confirmed by finding a high plasma vitamin A level and obtain- 
ing a history of excessive vitamin A intake. Although all the cases reported in the lit- 
erature were over one year of age, many of these infants had symptoms of hypervita- 
minosis A for several months before the correct diagnosis was established. 
The following case report is that of an infant with severe symptoms of hypervita- 
minosis A including marked craniotabes as a predominating symptom. 


REPORT OF CASE 


L. E. B., a white female 614 mo. of age, was admitted to Duke Hospital because of softening of 
skull and a lump on R foot. 

Patient was delivered by cesarean section of a 37 yr. old primipara because of uterine inertia. 
Pregnancy had been uncomplicated and labor began spontaneously at term. Infant was normal at 
birth, weighing 3.5 kg. She was put on a standard evaporated milk formula. Because of a large 
anterior fontanel, more than average doses of vitamins were prescribed although no evidence of 
craniotabes was found at birth. Oleum percomorphum®* 10 drops twice daily and ABDEC®+ 10 
drops once daily were given from birth to 4 mo. of age. 

Daily dosage was approximately 30,000 U.S.P. u. of vitamin A and 3,600 U.S.P. u. of vitamin 
D. She always ate well, gained weight satisfactorily and developed normally. 

At 4 mo. of age, additional vitamins were prescribed because the fontanel was not closing. 
Oleum percomorphum®) was then given in doses of 20 drops 3 times daily in addition to ABDEC® 
10 drops daily. Daily dosage from 4th mo. on was approximately 80,000 U.S.P. u. of vitamin A and 
11,000 U.S.P. u. of vitamin D. Two months later, at 6 mo. of age, a swelling was noted on lateral 
aspect of R foot. Marked craniotabes was discovered at the same time. Extreme irritability and 
anorexia became dominant symptoms. ABDEC® drops were increased to 15 daily, and oleum 
percomorphum@®) was continued at 20 drops 3 times daily. RGs were taken and a tentative diagnosis 


From the Departments of Pediatrics and Radiology, Duke University School of Medicine and 
Duke Hospital, Durham, N.C. 

(Received for publication July 10, 1951.) 

* Oleum percomorphum (Mead Johnson Company) is composed of the liver oils of percomorph 
‘fishes with viosterol and other fish liver oils. It contains vitamin A 60,000 u. and vitamin D 8,500 
u./gm. 

+ ABDEC drops (Parke, Davis & Company) is a water-miscible, nonalcoholic, multivitamin 
supplement. It contains vitamin A, 5,000 U.S.P. u., vitamin D 1,000 U.S.P. u., vitamin B; 1 mg., 
vitamin B, 0.4 mg., vitamin By 1 mg., pantothenic acid 2 mg., nicotinamide 5 mg. and vitamin C 50 
mg./0.6 cc. 
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Fic. 1. Hyperostoses of inferior portions of both clavicles, most marked on right. 


of infantile cortical hyperostosis was made. Three days before admission patient's foot was noted to 
be tender, and L arm was tender on moving. No history of injury or of fever. Patient was so 
irritable and suffered such pain on movement that she was carried about on a pillow and in such 
a manner she arrived on the ward. \ 

Examination: Temperature’ was 38° C., PR 160/mm. Respirations 22/mm. Weight 7.5 kg. Head 
measured 47 cm. in circumference. Crown-to-heel length was 73 cm. Chest circumference was 43 cm. 
Entire skull was extremely soft. Characteristic ‘ping-pong ball’ sensation was felt in all areas of the 
skull. In some areas, particularly about the anterior fontanel, so much softening had occurred that the 
skull felt more like a stiff membrane than bone. It was impossible to outline the anterior fontanel by 
palpation. There was a bony fusiform swelling at distal end of 5th metatarsal of R foot but no soft 
tissue swelling. Particular pain was produced when L upper extremity was moved. Liver was felt 2 
cm. below R costal margin. Remainder of examination was normal. 

Laboratory Data: Hgb. 12.4 gm./100 cc.; RBC count was 4.2 million/cmm.; WBC count was 
5.0 thousand/cmm. with normal differential count. Stippling was not seen on examination of a 
fresh preparation of red blood cells. Blood serology was negative. Old tuberculin skin test 1:1,000 
was negative. Blood chemistry showed Ca 10 mg./100 cc., P 5.9 mg./100 cc., alkaline phosphatase 
17.9 Bodansky units, total proteins 6.8 gm./100 cc., with 3.5 albumin and 3.3 globulin. Plasma 
vitamin A was 257 pg./100 cc. (normal 30-60). Plasma carotene was 267 pg./100 cc. (normal 
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90-300). RGs: “Films of skull show thin bones throughout. Mandibles show normal bone detail. 
Ribs are normal. Right clavicle shows evidence of hyperostosis along inferior border, especially along 
lateral half. Hyperostotic bone is dense so that it blends in with normal cortical bone. There are 
similar changes in L clavicle, but of a lesser degree (Fig. 1). Films of femora show normal density 
with smooth contour cortices. However, there is slight irregularity along metaphyseal plates bilaterally 
which is not typical of any particular abnormality. Epiphyseal bone is normal. Tibiae and fibulae 
show normal density except that metaphyseal plates are somewhat denser than usual, but perfectly 
smooth and regular. Films of feet show on R side very definite hyperostosis of 4th and 5th metatarsals 
(Fig. 2). Change is characterized by being less dense than normal cortex with somewhat ballooned 
characteristics leaving a zone of decreased density between outer rim of hyperostotic bone and normal 
cortex. Other bones of the feet are normal. Films of arms show humeri normal. Both radii show dense 


Fic. 2. Hyperostoses of R 4th and 5th metatarsals. 


metaphyseal plates with no other changes. Left ulna shows a definite zone of hyperostosis at distal 
portion on radial side (Fig. 3). Metacarpals are normal. Distal ends of both ulnae are slightly denser 
than normal and not as regular as usual.” 

Hospital Course: Patient was afebrile. All vitamin preparations were withheld from time of 
admission. She rapidly became less irritable and took her feedings better during latter part of her 
week’s stay in hospital. Pain on motion of extremities decreased and skull was firmer. She was dis- 
charged on a standard formula and diet with vitamin supplements of vitamin D 1,000 u. daily. 

Patient was seen again 2 mo. after discharge from the hospital. She was remarkably improved and 
at that time her development, appetite and weight gain were normal with no irritability or painful ex- 
tremities since discharge. She weighed then 9.2 kg. Anterior fontanel measured 6 X 7 cm. Craniotabes 
was not demonstrable. Swelling of R Sth metatarsal could not be felt. Laboratory studies showed 
alkaline phosphatase 3.1 Bodansky units, plasma vitamin A level 58 wg./100 cc: and plasma carotene 
level 304 pg./100 cc. RGs showed: ‘Films of skull show bones to be thicker and denser than before. 
Films of lower extremities show normal bones throughout. Feet were not included. Restudy of upper 
extremity shows restoration of normal metaphyseal detail, and previously described ulnar hyperos- 
tosis is no longer obvious (Fig. 4). Although bone density in general seems reasonably normal on 
original films—by comparison with the later studies it is quite obvious that there was originally a 
generalized, although slight, decrease in bone density associated with slight coarseness in architecture. 


| 
ig 
| 
! 
: 
: 


HYPERVITAMINOSIS A 791 


None of this is evident in the later films. These interesting bone changes are, in the hyperostotic 
aspect, typical of hypervitaminosis A.” 

Patient returned for re-examination at age of 15 mo. Again no abnormalities were found. Growth 
and development were proceeding normally. RGs of clavicles and R metatarsals overlooked on 
previous examination were taken. They showed complete clearing of previously described hyperostoses. 


Fic. 3. Hyperostosis of L ulna in distal portion on radial side. 
Fic. 4. Two months after withdrawal of vitamin A showing absence of previously noted ulnar 
hyperostosis on left. 
DIscUSSION 


Moore? and later Wolbach,® investigating the effects of hypervitaminosis A in rats 
and guinea pigs, found that there was a speeding-up of the metabolism of epiphyseal 
cartilage cells which resulted in their rapid maturation, degeneration and death. There 
was an increase in epiphyseal bone formation, and the shafts of the bones were being 
reinforced with bone from the epiphysis and from appositional bone growth. However, 
the resorption of bone was greater than its formation, and a resultant lag of calcification 
occurred which produced fractures from ordinary stress and strain. There were no 
histologic changes in the thyroids, parathyroids, adrenals or pituitaries of the laboratory 
animals that could explain the bone changes that were found. 

The clinical course of hypervitaminosis A differs markedly from that seen with hyper- 
vitaminosis D,* although some of the symptoms may be identical. In hypervitaminosis D 


i} 
i} 
H 
} 
if 
| 
i 
| i} 
j i 
i 
q 
if 
| 
if 
i 
} 
{ 
i 
i 
| 
i 
i 
fi 
i 
i 
i 
4 
it 


792 JAY M. ARENA, PAUL SARAZEN, JR., AND GEORGE J. BAYLIN 


the symptoms are more acute and consist of a sudden onset of severe anorexia, nausea, 
vomiting, thirst and constipation. The infants become progressively dehydrated, irritable, 
depressed and drowsy. Abdominal pain, muscle cramps, pallor, weight loss and finally 
stupor ensue, The blood pressure is elevated, there is moderate fever occasionally, and 
evidence of renal damage is present. The serum calcium and phosphorus are elevated in 
practically all cases. Accessory clinical findings include an elevated sedimentation rate, 
leucocytosis and anemia. In nonfatal cases vomiting ceases in 8 to 15 days after with- 
drawing vitamin D. Renal function returns to normal in 2 to 4 weeks, but the blood 
pressure may be elevated as long as 6 months. Serum calcium and phosphorus levels 
return to normal slowly. In more serious cases recession is slower, and relapses occur. 
Nervous symptoms may be present, such as hypotonia, loss of equilibrium and insomnia. 
Occasionally muscle twitchings occur, and rarely convulsions. When death occurs it is 
the result of uremia or brain hemorrhage. Treatment consists of discontinuance of ad- 
ministration of vitamin D, exposure to sunlight, milk feeding and use of any other foods 
of high calcium content. Bad prognostic signs are high blood pressure or increased 
nitrogen retention. High serum calcium and phosphorus levels are not necessarily alarm- 
ing. Pathologically there is a widespread metastatic calcification involving the pancreas, 
lungs, synovia, dura, gastric mucosa, heart and blood vessels, subcutaneous tissue and the 
kidney tubules. 

In the past, and probably to some extent at present, hypervitaminosis A has been 

confused with infantile cortical hyperostosis. Caffey® pointed out that there are only two 
similarities between the two conditions. These similarities are cortical hyperostoses and 
tender soft tissue swellings. On the other hand, there are many features which separate 
the two entities. Infantile cortical hyperostosis occurs during the first four months of 
life, occasionally even being present at birth, while hypervitaminosis A rarely occurs 
before the twelfth month. The mandible has been involved in every case of infantile 
cortical hyperostosis, whereas it has never been reported involved with hypervitaminosis 
A. Lesions of the metatarsals are constant with hypervitaminosis A, but only one case 
of infantile cortical hyperostosis has shown such involvement. Lesions of the scapula are 
unknown in hypervitaminosis A, but occur occasionally in infantile cortical hyperostosis. 
Soft tissue swellings in infantile cortical hyperostosis are larger and more tender than 
those with hypervitaminosis A. Fever is a prominent symptom in infantile cortical hyper- 
ostosis, but js absent with hypervitaminosis A unless a secondary infection is present. 
Vitamin A plasma levels are always elevated markedly in hypervitaminosis A, while they 
have been normal in those cases of infantile cortical hyperostosis in which they have 
been studied. A history of excessive intake of vitamin A is constantly present in cases of 
hypervitaminosis A and absent in those of infantile cortical hyperostosis. 

Craniotabes may occur in a variety of conditions, such as rickets, hydrocephalus, 
osteogenesis imperfecta and congenital syphilis. A congenital type® has also been de- 
scribed. When craniotabes is seen as an early manifestation of rickets, there is softening 
along the suture lines of the squama of the occiput, of the posterior parts of the parietal 
bones, and along the borders of the large fontanel. In these areas finger pressure causes 
indentation of the bone with resiliency resembling a ping-pong ball. The soft areas have 
a parchment-like consistency at times. This picture is seen in the first few months of life 
when the rachitic process begins. The craniotabes may disappear before the end of the 
first year, even though the rachitic process continues. Examination reveals the presence 
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of congenital craniotabes in 10 to 35% of all newborn infants. Premature infants have 
a higher incidence than those born at full term. Congenital craniotabes, however, has not 
been found in infants born after breech presentation; so the thinning may be due to 
intrauterine pressure against the maternal pelvis. Chemically there is a diminished calcium 
and phosphorus content at the site of the porotic bone. Probably the condition is caused 
by discrepancy between rapid growth of brain and calcification processes in the vertex 
in the last month of gestation. It is associated with a generalized osteoporotic process in 
the newborn infant. However, it is not associated with clinical, radiologic or chemical 
manifestations of rickets; moreover, the softness is limited to areas proximal to the 
sagittal suture and does not occur in the lateral parietal areas as it does in rickets. Con- 
genital craniotabes occurs twice as frequently in Negroes as in white infants. It usually 
disappears in the first few months of life, but must be differentiated from lacunar skull 
and osteogenesis imperfecta. The condition may be related to deficient maternal diet and 
intake of vitamin D during pregnancy, since there is an inverse relationship between the 
amount of sunlight exposure to the mother while pregnant and its incidence. 

When vitamin A is ingested in large doses, it is rapidly removed from the blood and 
stored in the liver, maintaining normal blood levels. It is, therefore, not unusual that large 
doses of vitamin A may be well tolerated for long periods of time. Josephs’ reports that 
the toxic effects of vitamin A may be due either to an intrinsic alteration in the regulatory 
mechanism of vitamin A storage and metabolism, or to an alteration that is a consequence 
of vitamin A overdosage. The elevated phosphatase level, which is probably responsible 
for the bone changes, may be secondary to hepatic damage produced by intake of excess 
vitamin A. Animal experiments indicate that the toxic effects on bone consist of a speed- 
ing up of all normal processes and that decalcification proceeds faster than new bone 
formation, and we may speculate that the craniotabes present in this case resulted from 
such a sequence of events. Since craniotabes, no matter what its cause, is confined mainly 
to a younger group of patients than hitherto reported with hypervitaminosis A, its absence 
in the reports of previous cases is not strange. 


SUMMARY 


An unusual case ef hypervitaminosis A with severe craniotabes in a 614 month old 
infant is presented. This is the youngest infant reported with this condition and the first 
to present craniotabes. 

Symptoms of hypervitaminosis A are compared with those of hypervitaminosis D and 
with those of infantile cortical hyperostosis. In the case presented prompt and complete 
disappearance of craniotabes and other symptoms followed withdrawal of administration 
of vitamin A. 
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SPANISH ABSTRACT 


Hipervitaminosis A; Reporte de un Caso con Craniotabes Marcado 


Se presenta un caso poco comin de hipervitaminosis A con craniotabes severo en un nifio de 
seis y medio meses de edad. Este caso de hiperavitaminosis A es el primero reportado en un nino 
de ésta edad y el primero presentando craniotabes. Los sintomas de hiperavitaminosis A son com- 
parables a los hiperavitaminosis D y con aquellos de hiperostosis cortical infantil. En el caso presen- 
tado, la suspensién de la administracién de vitamina A produjo la desaparicién rapida y completa 
del craniotabes y de los otros sintomas. 


Duke University School of Medicine 
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CONGENITAL LOBAR EMPHYSEMA 


By Ross ROBERTSON, M.D., F.R.C.S. (CANADA), AND E. STEWART JAMES, M.D. 
Vancouver, B.C. 


EGIONAL obstructive pulmonary emphysema has been well described by Jackson," 

Caffey,2_ Maxwell® and Snow.* These authors attribute the bronchial obstruction 

to a check-valve mechanism produced in most instances by foreign bodies, inflammation, 

secretions or tumors. The Jacksons® state that check-valves and stop-valves may occur as 

congenital conditions producing emphysema and atelectasis and that these valves have 
been found bronchoscopically. 

Since the literature contains very little information concerning regional emphysema of 
congenital origin the present authors wish to draw attention to five cases of this condition, 
occurring in infancy, in which the emphysema involved an entire lobe. In these infants 
inflammation was not an etiologic factor. The bronchial obstruction appeared to be due 
to folds of mucosa or weakness of the bronchial wall forming a check-valve mechanism. 

Case 1: P. C., 34 mo. of age, was observed by one of the authors (E.S.J.) in the Hospital for 
Sick Children, Toronto, in 1933. Following normal labour, infant did well until 10 days of age, 
when he began to have occasional blue spells and difficult respirations. He showed no signs of 
respiratory infection and had no fever. On examination there was marked indrawing of lower costal 
margins more pronounced on R side. Right side of chest showed decreased breath sounds and 
increased resonance. Mediastinum was shifted to L. He received oxygen continuously but his con- 
dition did not change and he died 3 mo. after admission. 

Gross Autopsy Findings: “Before the pleural cavities were opened both sides were tested by 
the hydrostatic method to see whether or not any pneumothorax was present. The water entered 
both sides of the chest, thus showing that there was no pneumothorax on either side. The left 


pleural cavity was opened first. The pleura was smooth and glistening. There was no free fluid, . 


pus or adhesions. The left lung was seen to be compressed into the posterior part of this cavity. 
The heart, mediastinum and great vessels were displaced and rotated to the left (Fig. 1). The left 
border of the heart was touching the left chest wall. It was found that the mediastinum had been 
shifted by a tremendous enlargement of the right upper lobe; this was much greater than the 
middle and lower lobes together. It extended down so that only a tip of the lower lobe could 
be seen between it and the diaphragm. The whole of this right upper lobe was a very light pink 
in colour and appeared to be emphysematous, and was quite crepitant and spongelike in consistency. 
The lower two lobes of this right lung appeared for the most part air containing with slight areas 
of collapse along their posterior margins.” 

Microscopic Findings: Serial sections were made of R main and upper lobe bronchi. These re- 
vealed stenosis of R upper lobe bronchus just beyond its origin from R main bronchus. Right 


upper lobe bronchus and its primary divisions contained valvelike folds of mucosa. The tips of these - 


valves were directed towards the interior of lung (Fig. 2). 

Sections of R upper lobe showed alveoli widely dilated with marked thinning of walls, which 
in some places were ruptured. Vascular channels throughout this lung were considerably smaller 
than usual (Fig. 3). 


From the Departments of Thoracic Surgery and Pediatrics, Vancouver General Hospital, 
Vancouver, B.C. 

Read in part before a meeting of the American College of Surgeons, Portland, Ore., March 27, 
1951. 

(Received for publication July 30, 1951.) 
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The condition was not encountered again until 1950, when recollection of the care- 
fully performed autopsy of 1933 assisted the authors in managing the next case. 


Case 2: R. McD., a 2 wk. old male infant, was admitted to Vancouver General Hospital. He 
was apparently doing well until day of admission when he suddenly began to breathe rapidly and — 
forcibly, and became cyanosed following a crying spell. This attack was not associated with feeding, 
and there had been no previous attacks of dyspnoea or cyanosis. Chest RGs revealed a shift of 
mediastinum to L and a large area of diminished density in R upper lobe. A tentative diagnosis of 
bullous emphysema was made. A pneumothorax needle was inserted in this area, and recorded pres- 
sures of + 25 to +13 cm. H:O on respirations. Two hundred fifty cubic centimeters of air were 
withdrawn, following which cyanosis disappeared and infant’s condition improved rapidly. After with- 


Fic. 1, Case 1. Marked emphysema of R upper lobe, shifting of mediastinum to left, 
and almost complete collapse of L lung. 


drawal of the needle, massive surgical emphysema appeared in the chest, neck and groin. Repeat 
RGs showed diminution in mediastinal displacement with increased air entry in L lung. For next 
26 days infant was given oxygen for repeated attacks of cyanosis but his condition deteriorated 
and it appeared that he could not live without surgical intervention. RG taken at this time 
showed marked emphysema of R upper lobe with gross shifting of mediastinum to L (Figs. 4 and 5). 
It was decided to perform a right upper lobe lobectomy. 

While anaesthesia was being induced, it was necessary to aspirate air from emphysematous R 
upper lobe on 2 occasions, using a syringe and needle. Chest was opened through the 4th R interspace. 
On opening the pleura, a considerable quantity of air under pressure was. released. Upper lobe was 
found adherent to chest wall by recent fibrinous adhesions. It was unusually large, pale pink and 
emphysematous in appearance, and filled almost the entire R chest and bulged across the anterior 
mediastinum to fill the greater part of L chest (Fig. 6). 

Left, lung could not be seen through the mediastinal pleura as it was lying deflated in L gutter. 
When the anaesthetist attempted to inflate it the R upper lobe filled the chest. Agenesis of L lung 
was feared. However, since infant's condition was poor, and since R middle and lower lobes appeared 
normal, it was decided to remove R upper lobe as quickly as possible. This was done by dissection 
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Fic. 2. R upper lobe bronchus showing stenosis of bronchus with valvelike 
fold of mucosa directed peripherally. x40. 


Fic. 3. Parenchyma of R upper lobe with dilatation of aveoli, thinning 
and rupture of alveolar walls in some areas. X 400. 


technic and found to be remarkably easy. The bronchial stump was sutured with #000 chromic 
catgut. It was then possible to inflate L lung to the midsternum. Chest was closed in the usual way. 
An intercostal catheter was left in anterior end of wound and attached to an underwater drain. 
Infant's condition then showed considerable improvement. Colour became good. Right lower and 
middle lobes expanded well and breath sounds were heard well over L chest. RG taken several days 
after operation showed satisfactory expansion of R lung and mediastinum in midposition (Fig. 7). 
Pathologic examination of excised lobe failed to show any abnormality of R upper lobe bronchus. 
However, it seems likely that the lesion causing the check-valve mechanism was located in the 
stump of the bronchus and consequently was not removed at operation. Microscopic sections of 
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lung showed dilated thin-walled bronchioles and alveoli distended to several times their normal size. 
The alveolar walls were thin and some had ruptured (Fig. 8). 

Case 3: K. McC., 9 mo. old male infant, was well until 414 mo. before death, when he developed 
a cough, wheezing respirations and mild fever which continued in spite of treatment. One month 
before death he began to lose weight and have intermittent attacks of cyanosis. Two and one-half 
weeks before death he was admitted to the Hospital for Sick Children, Toronto, for investigation and 
was found to be in no apparent distress. Wheezing respirations were heard over both upper lobes. 
Chest RG revealed emphysema on R side and shift of mediastinum to L. A needle was inserted into 
R pleural cavity and continuous closed drainage was attempted. Infant improved while the needle was 
in the chest, but on removal he became cyanotic and respirations became poor, surgical emphysema 
developed and he died. 


Fis. 4. Case 2. Preoperative RG showing Fic. 5. Case 2. Preoperative RG, lateral view. 
heart shifted far to left, with marked emphy- 
sema of R upper lobe and depression of R 
diaphragm. 


Gross Autopsy Findings: There was a large R pneumothorax which caused a marked billowing of 
R mediastinal pleura to L and a marked shift to L of all mediastinal structures. Right upper lobe 
was markedly emphysematous and middle and lower lobes were blue, heavy, firm and collapsed. Left 
lung had large areas of patchy collapse with a marked reduction in crepitations. The sequence of 
events starting with emphysema of R upper lobe, proceeding to R pneumothorax and ending in 
generalized pulmonary collapse suggest a ball-valve arrangement in R upper lobe bronchus. No 
valve was found, but a large vein hooked around the proximal end of this bronchus. Vein was 
slightly aneurysmal at this point and bronchus was moderately constricted and thin-walled here. 
Anatomic diagnosis was severe emphysema of R upper lobe, due to compression of bronchus by a 
vein. 

Case 4: D. H., an 8 wk. old male infant, appeared quite well for 1st 3 wk. of life and then began 
to have attacks of cyanosis on crying. When admitted to the Children’s Orthopaedic Hospital in Seattle, 
he was continuously cyanosed and this was aggravated by crying. Chest RGs were reported as 
follows: “there is extreme obstructive emphysema of the left upper lobe with complete compression 
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Fic. 7. Case 2. RG 7 days’ postoperatively showing satisfactory expansion of R 
lung with mediastinum in midposition. 
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collapse of the left lower lobe and shift of the mediastinum and herniation of the lung anteriorly. The 
right lung is compressed but not atelectatic” (Fig. 9). On fluoroscopy, patient was found to have a 
fixation of L diaphragm. At operation a grossly emphysematous L upper lobe was removed. Infant 
made a good recovery from operation and remains well (Fig. 10). 

Gross Pathologic Findings (Dr. S. A. Creighton, Pathologist): “Specimen consists of the upper 
lobe of the left lung. It is emphysematous and very crepitant on palpation. On section, the cut 
surfaces are bright reddish in colour. No cysts are noted and no bronchiectasis. No pneumonitis can 
be seen grossly. 

“Microscopic: Sections through the upper lobe reveal the architectural structure to be maintained 
throughout. In many areas, the inter-alveolar septi are thinned and ruptured with the lumina dilated, 
giving a typical picture of emphysema. In other areas, the bronchial branches are seen to present a 


Fic. 8. Case 2. Excised emphysematous lobe. x 100. 


folding of the lining mucosa and the surrounding lung parenchyma is atelectatic, the lumina practi- 
cally obliterated and the septa in apposition. Here and there heart failure cells are noted in the 
lumina. I can see no inflammatory lesion either specific or non-specific, and there is no tumor. I 
believe the above picture to be congenital in etiology. Sections through the lingula present a similar 
picture. 

“Diagnosis: Pulmonary emphysema; foci of atelectasis, congenital.” 
. Case 5, first admission: M. S., 11 mo. old female, entered Doerribecher Memorial Hospital. 
She had had difficult breathing and cough for about 10 mo. Weight gain had been poor. Following 
normal delivery there had been spontaneous crying. Cyanosis was first noticed at 5 mo. of age. 

Physical examination disclosed: impaired resonance over L thorax; apex beat palpable at L mid- 
axillary line; breath tones harsh and loud on L and depressed on R; trachea deviated to L; shift of 
mediastinum to L to percussion. 

Laboratory findings: Urinalysis negative, Hgb. 10 gm./100 cc., RBC count 4.3 million cmm., 
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WBC count 10.4 thousand/cmm., leucocytes 22%, lymphocytes 78%, ESR ¥; tuberculin (1:1000, 
OT) test negative. : 

' Roentgenologic diagnosis: congenital cyst of R lung, with ball-valve obstruction producing hernia- 
tion of mediastinum to L. 

Bronchoscopy disclosed: deviation of trachea to L; carina rotated almost 90° counterclockwise; 
orifice of L main stem bronchus relatively large; R main stem bronchus slit-shaped. The scope could 
not be passed beyond the carina. 

A needle was introduced into the alleged cyst for pressure studies and for introduction of iodized 
vil to delineate its boundaries. This resulted in a tension pneumothorax. Pneumothorax was con- 


Fic. 9. Case 4. Preoperative RG showing Fic. 10. Case 4. RG 1 day postoperatively 
mediastinum shifted grossly to right, marked showing re-expansion of L lower lobe and 
emphysema of L upper lobe and depression of mediastinum in good position. 

L diaphragm. 


trolled by introducing intercostal tube attached to a water-seal system. Patient discharged after 3 
wk. 


Second Admission, 2¥4 yr. later at 3 yr. of age, for exploration of R chest. Presumptive diagnosis: 
congenital cystic disease of R lung. 

Interval history: Patient had episodes of cough, but not of such severity as to embarrass respira- 
tions. There had been a definite respiratory wheeze, no sputum or hemoptysis. Appetite was good 
and patient, although gaining weight, was somewhat underweight. 

Physical examination of chest was negative, but RGs disclosed a hyperilluminated area in R 
midlung field with deviation of mediastinum to L and a prominent pleural reflexion on L suggesting 
mediastinal herniation. On bronchoscopy a shelflike fold of mucous membrane was seen in R middle 
lobe bronchus, near its orifice. 

Operative procedure: Under endotracheal anaesthesia a R thoracotomy was performed. Right 
middle lobe was found to be markedly emphysematous, producing compression atelectasis of R 
lower lobe and partly compressing upper lobe. There was herniation of middle lobe into L hemi- 


thorax. Right middle lobe lobectomy was performed and convalescence was uneventful. Upper and 
lower lobes re-expanded well. 
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Pathologic report: Specimen consisted of an oval-shaped lobe of lung measuring 14 by 7.5 by 1.5 
cm. Lung was uniformly-crepitant on palpation and cut section had a whitish pink colour. Micro- 
scopic examination disclosed numerous short segments of alveolar walls projecting with knoblike 
thickenings into alveolar spaces. There was some thickening of remaining alveolar walls. There 
did not appear to be any increase in interalveolar septal connective tissue. 

Impression: Pulmonary emphysema. 

In addition to these five cases, three somewhat similar cases have been found recorded 
in the literature. 

Royes® reported an autopsy on a 36 year old male in which regional emphysema of the 
posterolateral segment of the middle lobe was present. Death had been accidental. The 
only symptom referable to the emphysematous segment was a spasmodic nonproductive 
cough for several months. The bronchus to the affected area contained a flap of mucosa 
which occluded five-eighths of the lumen. 

Leahy and Butsch’ observed an infant that developed a wheeze at the age of 6 weeks 
and severe respiratory distress at 7 weeks. Roentgenograms revealed gross emphysema of 
the left upper lobe with shift of the mediastinum to the right. At bronchoscopy the 
mucosa at the orifice of the left upper lobe appeared to be everted. In the 14th week a 
left upper lobe lobectomy was performed and the infant made a good recovery. The ex- 
cised lobe was greatly distended but contained no visible cysts. As in Case 2 reported 
here, no definite pathology could be found in the lobar bronchus, probably because it 
remained in the stump. The microscopic sections showed prominently distended bronchi, 
air sacs and alveoli, with some patches of atelectasis. 

Sweet® reported a pneumonectomy in a man aged 34 years, who had complained of 
dyspnoea for 20 years. When 19 years of age, the patient was informed that he had a 
dextrocardia and only one lung. The removed lung showed diffuse emphysema and 
scarcoidosis. He made a good recovery from operation. The long history is most sug- 
gestive of a congenital origin and one might justifiably include this case in this group. 


DIAGNOSIS 

When an infant, previously well, begins to have attacks of dyspnoea and cyanosis, 
congenital lobar emphysema should be considered. 

Roentgenograms of the chest may at first glance suggest other conditions such as con- 
genital heart disease, atelectasis, interstitial emphysema with spontaneous pneumothorax, 
agenesis of a lung, congenital tension cyst, regional obstructive emphysema, foreign 
body in a bronchus and diaphragmatic hernia or eventration. 

Congenital heart disease can be excluded by the finding of gross displacement of the 
mediastinum, and the alteration of the breath sounds over the emphysematous lobe. 
Cardiac murmurs and alterations in cardiac outline are absent. 

Atelectasis of a lobe or lung will cause retraction of the mediastinum but the diaphragm 
will be elevated rather than depressed as in emphysema. The atelectatic lung will appear 
more radio-opaque than the lung compressed by an emphysematous lobe and finally, al- 
though the air-containing lung opposite the atelectasis may be over-expanded, it has not 
the ballooned translucent appearance of an emphysematous lobe. 

Interstitial emphysema with spontaneous pneumothorax is the result of violerit respira- 
tory efforts as in asthma, aspiration of food, pressure anaesthesia or resuscitation. Surgical 
emphysema may be palpable in the neck. Roentgenograms will show interstitial em- 
physema in the mediastinum and the lung collapsed at the hilus rather than crowded into 
the apex and costophrenic and cardiophrenic angles by the emphysematous lobe. 
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In agenesis of a lobe or lung there is complete absence of bronchial or lung markings 
and the diaphragm is elevated. 

Congenital tension cysts usually cast definite annular shadows in the roentgenograms. 

Regional obstructive emphysema is associated with bronchitis and viscid secretions ob- 
structing the lumen as a check-valve. The presence of fever and other signs of infection 
will differentiate it from congenital lobar emphysema. If treated early by antibiotics and 
drainage or aspirations of the secretions a cure may be effected, whereas congenital lobar 
emphysema fails to respond to any treatment other than lobectomy. If regional obstruc- 
tive emphysema becomes chronic, emphysematous bullae may form and surgical interven- 
tion be necessary. 

Foreign body in a bronchus can usually be excluded by a careful history, especially in 
an infant of this age. If in doubt, bronchoscopy will give the answer. 

Herniation or eventration of the diaphragm is usually obvious in the roentgenogram. 
A barium swallow will settle any doubt. 


DIscussION 


The occurrence of this condition early in life, its sudden appearance in the absence 
of infection, and its failure to respond to conservative treatment, indicate that it is con- 
genital in origin. 

In the few cases that have been studied and reported, there is evidence of a check-valve 
mechanism in the affected bronchus. This may be due to redundant folds of mucosa, or a 
weakness of the bronchial wall allowing it to collapse during expiration, especially for- 
cible expiration. 

Caffey? has suggested that regional obstructive emphysema is usually lobar rather than 
segmental in distribution because of the alveolar pores of Kohn which form communicat- 
ing channels between the lobar segments. Consequently if a segmental bronchus were ob- 
structed by a congenital check-valve, symptoms would not occur unless the pores of Kohn 
were obstructed by some inflammatory process. For this reason uncomplicated emphysema 
is lobar in distribution. 

In the present authors’ view recognition of this condition presents a greater problem 
than management; however, the diagnosis should not be difficult providing the condition 
comes to mind. 

Infants of this age group stand lobectomy surprisingly well and the three patients in 
which lobectomy has been performed are now apparently perfectly healthy. This is in 
sharp contrast to the hopeless prognosis in the untreated case. 


CONCLUSION 


Congenital lobar emphysema is a surgical emergency of infancy. It may be diagnosed 
without much difficulty and treated by lobectomy with gratifying success. 

The exact nature of the congenital defect in the bronchus should be revealed by a 
more thorough study of similar cases. 

If the condition is not suspected, it might readily be missed at routine autopsy, and 
consequently may occur more frequently than realized. 
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SPANISH ABSTRACT 


Enfisema Lobar Congénito 


Se reportan cinco casos de enfisema lobar congénito. Otros tres casos aparentemente similares se 
cncontraron reportados en la literatura. Esta condicién es debida a un “shock valve mechanism’ 
congénito del bronquio en relacién con el lobulo enfisematoso. 

El recién nacido presentando ésta condicién sufre de ataques recurrentes de dispnea y cianosis y 
generalmente fallece sin ser intervenido quirurgicamente. 

El diagnéstico de ésta condiciédn puede hacerse con facilidad mediante el examen fisico y signos 
radiograficos demostrando un enfisema total del lobulo pulmonar afectado con desplazamiento del 
mediastino y compresién del pulmon normal. 

Los autores consideran el enfisema lobar congénito como una emergencia quirurgica de la infancia. 
Tres de los casos reportados fueron tratados mediante la lobectomia con resultados satisfactorios. 
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CASE OF ADRENOGENITAL SYNDROME WITH 
HYPERTENSION TREATED WITH CORTISONE 


By THoMAS H. SHEPARD, II, M.D., AND SAMUEL W. CLAUSEN, M.D. 
Rochester, N.Y. 


HE adrenogenital syndrome due to adrenal cortical hyperplasia produces in males 

abnormally rapid linear growth, excessive acceleration of epiphyseal maturation and 
virilization without spermatogenesis.‘-* Familial occurrence? and Addisonian crises*-* 
have been occasionally associated with the disease. Hypertension is not commonly en- 
countered but Wilkins* has presented two cases. In this report another child with 
this syndrome and with hypertension has been treated with cortisone. The theoretic 
etiology of the syndrome and cause of the fall in the blood pressure is briefly discussed. 


REPORT 


R. S., 2 7/12 yr. of age, was admitted to Strong Memorial Hospital for study because of exces- 
sive growth. Following a normal prepartum course and delivery, he was born weighing 3.2 kg. 
Neonatal period was uncomplicated and nutrition was adequate. First tooth appeared at 644 mo. 
and he walked at 14 mo. He had had 3 “febrile” convulsive seizures with upper respiratory in- 
fections during the 1st 18 mo. He appeared to be normal until the age of 10 mo. at which time, 
according to parent’s measurements, growth became accelerated. There was no history suggestive of 
Addisonian symptoms. In the year prior to admission he developed pubic hair, penile enlargement, 
increased musculature and deepening of voice. Appetite was voracious but there was no salt nor 
sugar craving and general health and activity were normal. For several months before hospitaliza- 
tion he was noted to have an occasional staggering spell. 

A male sibling, 20 mo. of age, also appears to have the adrenogenital syndrome with hyper- 
tension (140/90 mm. Hg) but has not received any form of therapy. Parent’s blood pressures are 
normal but father’s father, mother and uncle all have hypertension. 

On examination the patient appeared to resemble an infant Hercules (Fig. 1). BP throughout 
hospital stay remained over 150/90 mm. Hg with an average of 160/100 mm. Hg. BP of 200/120 
mm. were obtained. Height 112 cm. (height age 514 yr.) and weight 24.8 kg. Symphyseal ht. 
51 cm. Face was that of a 7 to 10 yr. old. There was an excessive amount of tan pigmentation 
which included scrotum and areolae of the nipples. There was a moderate amount of curly pubic 
hair but no axillary hair. Some acne of face was noted but there was no rounding. Although there 
was some tortuosity and attenuation of retinal arteries, no sclerosis was seen. Voice was of deep 
pitch but not completely adult in character. Heart was not enlarged clinically or roentgenologically. 
Penis was 8.5 cm. long and 2.5 cm. in diameter. Testes were approximately 1 X 2 cm. Prostate 
was that of an adolescent boy. 


LABORATORY DATA 


RBC count was 5.0 million, Hgb. 14 gm./100 cc. and several urinalyses were entirely normal. 
Urea clearance was 96% of normal. Intravenous pyelograms revealed a double ureter on R side 
but no evidence of calyceal dilatation. Oral glucose tolerance (oral glucose 1.75 gm./kg.) and 
glucose-insulin tolerance (oral glucose 1.75 gm./kg. and insulin 4.6 u. intravenously) are repro- 
duced in chart 1. Alkaline phosphatase was 19 mg. and 26 mg./100 cc. (Jenner and Joy method). 


From the Department of Pediatrics, the University of Rochester School of Medicine and Dentistry, 
Rochester, N.Y. 
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Fasting blood sugar, NPN, serum Na, K, Cl, CO: combining power, Ca, P, blood lipids, uric acid, 
creatinine and cholesterol were within normal limits. 

Benzodioxane®) (8.6 mg. intravenously) and sodium amytal (175 mg. in divided oral doses) 
failed to alter BP appreciably. Eosinophil counts ranged from 188 to 354/cmm., no immediate effect 
being seen with cortisone therapy. 

Twenty-four hour urinary gonadotrophins were less than 5 mouse uterine units. The 17-ketos- 
teroid output was 14 and 39 mg./24 hr. Wrist bone age was 9.5 yr., RGs of skull, extremities, 
arms and abdomen were normal except for advanced maturation of bone. 

Three months following initial study period, a thoracolaparotomy and biopsy of L adrenal was 
performed by Dr. Andrew Dale. L adrenal cortex was diffusely hypertrophied and adrenal was 14 


| 


Fic. 1. Patient at age 214 yr. contrasted with normal child of similar age. Note increased height and 
maturity of musculature and face. 


the size of L kidney. No abnormal mass was felt in the region of R adrenal. Postoperatively he was 
supported with aqueous adrenal cortical extract and parenteral fluids. Relative hypotension occurred 
and was easily controlled. Serum electrolytes were kept within normal limits. 

Two weeks after operation intramuscular administration of cortisone acetate was begun and 
gradually increased over a 4 day period to 40 mg. daily (chart 2). Over a 13 day period BP fell 
gradually to 120/60 mm. Hg. Dose was reduced to 20 mg. daily at end of 1 mo. and after another 
month dose was lowered to 10 mg./day where it remained for 2 mo. At present the patient is 
receiving 10 mg. every other day. In all, therapy has continued for over 163 days. In spite of the 
reduction of dosage, BP has remained low, but there was some elevation during the last month. 
During therapy blood electrolytes and blood sugar remained normal. A slight upward trend of 
serum K was noted. Sulfisoxazole (gantrisin®) 0.5 gm. twice daily was given in an attempt to pre- 
vent infections while the patient received cortisone. During the first week of March he had acute 
bronchitis with fever and was successfully treated with penicillin. 

During first month of therapy the patient gained 3.4 kg. and there was rounding of face and 
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some shoulder obesity. Pitting edema was not present. During the last 3 mo. appetite decreased and 
he showed’ a tendency to slower growth. Epiphyseal maturation progressed 11/4 yr. toward maturity 
during an 8 mo. period. Clearing of acne was noted during the first month of therapy. 

Neutral 17-ketosteroid output dropped to low levels (less than 1 mg. and 1.3 mg./24 hr.). while 
patient was being treated. The second control reading may have been elevated due to the explora- 
tion which preceded it by 2 wk. or possibly first specimen was incomplete. Results of the oxysteroid 
paper chromatography are not yet known. 


DIscussION 


The etiology of the adrenogenital syndrome is unknown but there is general agreement 
that the pathologic changes are due to an androgenic hormone excessively produced by 
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CHART 1. Indicates relatively flat glucose tolerance curve before therapy and relatively higher one 
during therapy. Glucose insulin tolerance before therapy is shown. 


an enlarged zona reticularis (or fetal X zone) of the adrenal cortex.’-*»-! Testosterone 
given in large amounts can reproduce characteristics of the syndrome.'*1* The cortical 
hyperplasia may be primary or may be secondary to pituitary overactivity. McDermott,’ 
the Sayers'® and others have demonstrated that the level of adrenocortical hormone in 
the blood stream controls the production of pituitary adrenocorticotrophic hormone. It 
has also been shown in man and in animals’® that the administration of cortisone causes 
atrophy of the adrenal cortex. This does not occur if ACTH is administered in addition 
to the cortisone.” It has been shown that the 17-ketosteroid output is reduced when 
cortisone is given to a patient with adrenogenital syndrome due to hyperplasia of the 
adrenal cortex.*:1%19 ACTH causes increased output of 17-ketosteroids in these 
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cases.*:2° Bartter et al.19 have demonstrated that the 17-ketosteroid elevation occurring 
with ACTH is not prevented when cortisone is given at the same time. The above 
apparently shows an intact adrenal cortical pituitary mechanism and the cortical ab- 
normality does not seem to be autonomous. This might suggest that the hyperplasia 
results from excessive stimulation by ACTH. Talbot** has postulated the presence of a 
specific type of ACTH which controls the androgenic function of the adrenal cortex. 
If this is the case the causative factor may be an increase in this type of ACTH. Will 
the 17-ketosteroids be reduced when cortisone is given to patients with adrenal tumors? 
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CuarT 2. Depicts patient’s course of therapy. Note growth plateau reached in January. 


A short course of cortisone may possibly aid in making a differentiation between tumor 
and benign hyperplasia. 

There are other possible mechanisms which seem to need discussion. Perhaps the liver or 
other tissues are incapable of deactivating normal adrenal androgens and therefore 
more androgenic effect is seen. It is difficult to interpret the increased size of the reticu- 
laris if this is true. Another explanation could be that an elevated blood level of ab- 
normal adrenal cortical hormones is unable to reduce the production of ACTH, thus 
leading to a vicious cycle. Bartter et al.1° have suggested that these patients produce 
abnormally small amounts of “sugar-fat-nitrogen’” hormone and thus cannot inhibit 
ACTH production. The observation that the urinary 11-oxysteroids are relatively normal 
before cortisone is administered and do not fall to extremely low levels with treatment 
is difficult to explain on the basis of this hypothesis. 

Many authors have associated hypertension with dysfunction of the adrenal cortex. 
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Fic. 2. Normal-sized adrenal cortex of a 2Y yr. old child. 


Sapieka®? has recently reviewed the literature. Russi,?* Rinehart** and others believe 
there is some correlation between hypertension and the size of the adrenal cortex. 
Desoxycorticosterone acetate given to animals,?*-*? normal man?* or patients with Addi- 
son’s disease**? can cause hypertension. Adrenalectomy reverses the hypertension fol- 
lowing a partial renal artery ligation?’ and adrenalectomized dogs are insensitive to 
renin.*® Ligation of periadrenal vessels in dogs has produced hypertension.*® In an 
attempt to explain the mode of action of thiocyanate Healy*! has demonstrated high 
concentration of this drug in the adrenal cortex of the rabbit. And lastly, adrenalectomy 
in essential hypertension**** or removal of adrenal tumor may cause a decrease in the 
blood pressure.*4-8¢ 

Wilkins® has successfully treated a similar case with cortisone. It is of interest that his 
patient’s blood pressure also returned to normal in about 2 or 3 weeks. 

The present authors’ examination of the patient's adrenal gland revealed a hyper- 
plastic zona glomerulosa in addition to increase in the size of the zona reticularis (Figs. 
2 and 3). Blackman™ has reviewed the pathology of adrenal hyperplasia and makes no 
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Fic. 3. Patient’s adrenal cortex. Glomerulosa is thicker than normal and is composed of closely 
packed double ribbons and nests of small cells which have pale pinkish grey scanty cytoplasm and 
dark compact nuclei. Occasional mitoses are seen. Fascicular zone is seen as parallel double rows of 
cells perpendicular to capsule. Some of these cells have disrupted or vacuolated dark pink cytoplasm 
which is generally abundant. Cells without distinct cytoplasmic borders blend to give appearance of 
multinucleated cells and occasional mitotic figures are seen. 

In this preparation cells of reticular zone have lighter pink color than fascicular cells. Most 
striking change is thickness of reticular zone which is at least equal or greater in area than 2 outer 
zones together. Entire cortex is 2 to 3 times as thick as normal and shows considerable folding and 
overlapping. Mallory’s anilin blue stain reveals essentially same picture with distinct granularity of 
cytoplasm of reticular zone cells. No arteriolar sclerosis is seen. 


mention of hypertension and the zona glomerulosa. Young** has observed thickening 
of the zona glomerulosa but the patient did not have hypertension. Dean et al.5* have 
demonstrated in rats that the zona glomerulosa is associated with sodium and potassium 
metabolism and she observed an increase in the width of this zone when low sodium 
or high potassium diets were given. DOCA® has produced atrophy of the zona 
glomerulosa in normal rats** and further atrophy** in hypophysectomized rats. 

Dean and Masson*® have also shown that the zona glomerulosa of the rat becomes 
hypertrophied when hypertension is produced by renal encapsulation or the administra- 
tion of renin. Lewis and Wilkins®® and Bartter et al.1° have demonstrated in a patient 
with adrenogenital syndrome that with the increase in 17-ketosteroids seen following 
ACTH administration, Addisonian signs become more severe. However, when the 
17-ketosteroids are reduced with cortisone Wilkins et al.* have demonstrated that there 
is amelioration of Addisonian tendencies. This might suggest that adrenal androgens as 
well as sugar-fat-nitrogen hormones can antagonize the action of the zona glomerulosa. 
’ The situation in this patient might be understood by assuming that the zona 
glomerulosa is doing excess work to overcome an antagonistic overproduction of adrenal 
androgen and in thus doing it may produce too much DOCA-like hormone or an ab- 
normal type of DOCA-like hormone and this in turn may produce hypertension. By 
decreasing the 17-ketosteroid precursors with cortisone this patient’s zona glomerulosa 
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may have been restored to normal with concomitant reduction of the hypertension. 

In males with this syndrome where complications are not present, the most undesir- 
able after-effect is shortness of stature due to extremely early fusion of the epiphyses. 
The object of therapy in these patients would be to reduce the speed of epiphyseal 
maturation and at the same time allow linear growth to continue. In the past three 
months of therapy this patient's linear growth has practically ceased and at the same 
time the bony maturation may have been reduced. It is too early to know whether the 
cortisone dose can be adjusted so that stunting can be prevented. 


SUMMARY 


A 2Y, year old patient with adrenogenital syndrome due to adrenal hyperplasia 
proved by biopsy and with the clinically unusual symptom of hypertension has been 
treated with cortisone acetate. This therapy resulted in reduction of the hypertension. 
The adrenogenital syndrome may be due to pituitary stimulation of the adrenal cortex. 
The hypertension possibly is due to compensatory zona glomerulosa changes secondary 
to abnormal secretion of adrenal androgens. 
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SPANISH ABSTRACT 


Sindrome Adrenogenital con Hipertension tratado con Cortisona 


Se presenta un caso de sindrome adrenogenital debido a una hiperplasia adrenocortical com- 
probada mediante la biopsia. El paciente fué tratado con inyecciones intramusculares de cortisona 
resultando en la reduccién del crecimiento, correccién de la hipertension y disminucién de la ex- 
creci6n urinaria de los 17-ketosteriodes. 

Este sindrome parece ser debido a la produccién excesiva de ACTH. La hipertension en éste casc 
puede ser causada por una hipertrofia de la zona glomerulosa de la corteza adrenal. 
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SERUM COMPLEMENT IN ACUTE GLOMERULONEPHRITIS 
AND THE NEPHROTIC SYNDROME 


By Kurt LANGE, M.D., LAwRENCE SLoBopy, M.D., FRANK GralG, M.D., GLORIA 
Ocur, M.D., JacoB OBERMAN, M.D., AND FrepD LoCasto, B.S. 
New York City 


HE cause of edema in acute glomerulonephritis as well as in the nephrotic syndrome 

has been a matter of speculation for many years. Addis, reviewing the different 
theories, emphasizes their inadequacy to explain several well known clinical facts and he 
states that our “‘astonishing ignorance” is the reason why there is no generally accepted 
method of treatment. 

The present investigators’ studies? with the fluorescein method demonstrated that the 
edema in acute glomerulonephritis and in the nephrotic syndtome is accompanied by a 
generalized increase in capillary permeability similar to that which occurs in hypersensi- 
tivity reactions. On this basis a re-examination was made of the idea advanced by many 
observers that glomerulonephritis may be the result of an antigen-antibody reaction. 

As early as 1907, Schick® made this suggestion, based mainly on circumstantial evi- 
dence. Many others have followed this trend of thought without direct proof. A more 
complete review of the literature may be found in a previous publication. The work 
of Masugi,®> who succeeded in producing experimentally a picture similar to human 
glomerulonephritis with “‘nephrotoxic’ serum in animals, has given additional 
support to the ‘‘antigen-antibody’’ hypothesis as an explanation for the disease. 
Lange et al.® succeeded in demonstrating with the collodion technic of Cannon and 
Marshall that antibodies to human kidney are present in the sera of a high percentage of 
cases during the different stages of glomerulonephritis. These findings have recently been 
confirmed.* In more recent tests the authors were able to show that this ‘‘antigen-anti- 
body” reaction is complement-binding.* Kellett and Thomson® have reported that during 
the acute phase of glomerulonephritis the complement content of the serum is markedly 
decreased. Reader’ confirmed this finding for the acute phase. Recently Schwab et al." 
showed that complement (C’) falls precipitously to low levels in rabbits simultaneously 
with the appearance of tissue lesions and the disappearance of an injected antigen 
(bovine gamma globulin or albumin) from the circulation. 

As a result of these observations it seemed worth while to study the C’ content in the 
different phases of glomerulonephritis and the nephrotic syndrome. 


METHOD 
The method used follows essentially the technic outlined by ‘Wadsworth, Maltaner and Maltaner.” 
It is shown in detail in table 1. All readings were done at 50% hemolysis, a fact which is of great 
importance in obtaining a high degree of sensitivity and accuracy. 


From the Department of Medicine and the Department of Pediatrics, New York Medical College, 
Flower and Fifth Avenue Hospitals and the New York Medical College Research Unit, Metropolitan 
Hospital, New York City. 

Supported by a research grant from the National Heart Institute, of the National Institute of 
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(Received for publication May 21, 1951.) 


814 


= 

~ 

j 
4 


SERUM COMPLEMENT IN ACUTE GLOMERULONEPHRITIS 815 


TABLE 1 
COMPLEMENT TITRATION OF ACTIVE SERUM 


Active Serum Dilution 0.2 cc. | Undiluted 1:2 1:4 138 2:68 33326 


Incubated in water bath for 90 min. at 37° C. 


Hemolysin cc. 
Sheep cell susp. 5% cc. 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 


Incubated in water bath for 60 min. at 37° C. 


24 hr. in refrigerator at +5° C. 


Reading for 50% hemolysis 


The Hemolytic System: Fresh sheep cells were used between 2nd and 8th day after bleeding of the 
animal. They were kept in a 3% sodium citrate solution at a temperature of approximately + 5° C. 
and washed in physiologic saline at least 3 times until supernate was crystal clear. A 5% sheep cell 
suspension in 0.9% saline was prepared from the washed and packed sheep cells immediately before 
use, The solution was standardized in a photoelectric colorimeter for constant hemoglobin content. 
Three hemolytic units of a commercial sheep cell hemolysin (Lederle) were used in amounts shown 
in table 1. 

The Sera: Sera were used within 24 hr. of collection after separation by centrifugation from 
specimens not older than 4 hr. and were kept in a refrigerator at + 5° until used. 

The Test: Tests were set up as described in table 1. After an initial incubation of the serum 
dilutions for 90 min., the hemolytic system was added and the tubes were incubated for 60 min. 
in a water bath of 37°. The initial incubation for 90 min. was introduced only in order not to 
deviate from the procedure when the same sera were tested for the presence of complement-binding 
antibodies. After an incubation of 60 min. in a water bath at 37°, the tubes were kept for 24 hr. in 
a refrigerator at 5° before reading. Reading was done by selecting the tube which showed 50% 
hemolysis when matched with the 50% hemolysis tube of the color row prepared according to 
Wadsworth et al.” If none of the tubes of the test matched exactly the 50% of the color row, the 
tubes closest to 50% (above and below) were evaluated for percentage of hemolysis and the concen- 
tration of serum which would produce 50% hemolysis was determined by interpolation. 

Complement Unit: Complement was freshly prepared from commercial lyophilized guinea pig 
serum, diluted in steps of 5 from 1:5 to 1:50 and titration was carried out in the same manner as 
outlined in table 1 for the unknown serum. Guinea pig serum 0.1 cc. was mixed with 0.1 cc. 
inactivated human serum because guinea pig serum is known to have approximately twice the 
complementary activity of human serum. The dilution of guinea pig C’ which just produced 50% 
hemolysis was defined as a unit of complement (usually a 1:25 dilution). The number of units in 
the unknown serum was expressed as a multiple of this standard, Thus if the serum under investiga- 
tion produced 50% hemolysis in a 1:5 dilution its complement content was 5/25 = 0.2 units. 


RESULTS 


Controls: The sera of 52 normal children or children with unrelated minor ailments 
between the age of 1 and 12 years were examined for C’ content in 59 determinations. 
The values obtained range between 0.84 and 3.0 units with an average of 1.58 units. 
The percentage distribution of the group of normals is shown in chart 1. Only one ap- 
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parently normal child showed a value below 1.0 units. Tonsillitis, inactive rheumatic 
fever, lobar pneumonia, pyelonephritis and pulmonary tuberculosis did not depress the 
C’ content. The C’ content in active rheumatic fever, Still’s disease and erythema nodosum 
is under study and will be reported separately. 

Acute Glomerulonephritis: Five cases of children with acute glomerulonephritis with- ~ 
out signs of the nephrotic stage were examined in 19 determinations. The criteria used 
for the diagnosis were hematuria and albuminuria of varying degree, the presence of 
casts in the urine, normal serum cholesterol, the presence or history of edema, especially 
of the face, varying degrees of hypertension and, in most cases, a history of upper respira- 
tory infections or other infections 1 to 3 weeks prior to the onset of the symptoms. The 
C’ content in this group varied between 0.08 and 1.0 units with an average of 0.43 units. 
The percentage distribution of the values obtained is shown in chart 1. Eight additional 
‘cases of acute glomerulonephritis with 31 determinations in adults showed an identical 
behavior. One determination in this group giving a result of 1.0 units occurred in a 
child who had a spontaneous temporary clinical remission. 

Healing Glomerulonephritis: Two children with acute glomerulonephritis healed while 
under observation. Their C’ levels returned to normal approximately one week after the 
disappearance of clinical and laboratory signs of activity (chart 2). 

Nephrotic Syndrome: The sera of nine children presenting signs and symptoms of the 
nephrotic syndrome were examined in 38 determinations. The diagnosis was based on the 
presence of marked generalized edema, proteinuria between 10 and 30 gm./day, elevated 
blood cholesterol, low plasma proteins and low oncotic pressure of the serum. The values 
obtained ranged between 0.09 and 1.0 units with an average of 0.57. The value of 1.0 
unit was obtained in a child who could be examined only on one occasion since he was 
transferred to another institution. Another child with normal serum C’ had the last of 
16 plasma transfusions three days prior to admission and was not included in the statis- 
tics. There was no apparent difference in the C’ levels between those cases which had 
evidence of an underlying glomerulonephritis (‘nephrotic stage’) and those which at 
the time of the examination appeared to have a “‘pure nephrosis.” Some of the latter 
showed signs of underlying glomerulonephritis during subsequent observations. 

Spontaneous and Therapeutically Induced Clearing of the Nephrotic Stage: One child 
showed a spontaneous temporary remission of the nephrotic stage with diuresis and rapid 
weight loss. Coinciding with the onset of diuresis the C’ values of this child returned to 
normal. Complement decreased, however, shortly thereafter, the child regained weight 
rapidly and ascites recurred. During the phase of fluid elimination, blood proteins and 
albuminuria did not change, whereas the C’ level rose to normal. 

Two children in the nephrotic stage were observed during a course of ACTH therapy. 
Both showed massive diuresis within 10 days after the onset of therapy. In both cases 
the C’ level rose rapidly to normal simultaneously with the onset of diuresis from the 
low levels repeatedly observed during the edematous stage. Blood proteins, urine albumin 
excretion and cholesterol levels showed no essential changes during the clearing of the 
edema. Two cases of the nephrotic stage in adults treated successfully with nitrogen 
mustard showed an identical deportment, the C’ rising from low pretreatment levels to 
normal. Complement remained unchanged during ACTH treatment of four patients 
with diseases other than glomerulonephritis. Nitrogen mustard was also shown not to 
alter C’ levels when given to two patients suffering from lymphomatous diseases. Similar 
findings have been reported by Southam and Goldsmith'* who treated patients with 
nitrogen mustard for various types of malignancies. 
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DIscussION 


Children suffering from acute glomerulonephritis or from the nephrotic syndrome show 
with great regularity abnormally low serum C’ levels. Theoretically this could be ex- 
plained in the following ways: (1) C’ is not formed in nephritis; (2) C’ is lost through 
the urine; (3) there is an anticomplementary substance present in the serum of nephritic 
patients and finally, (4) C’ is bound by an antigen-antibody reaction. 

The rate of C’ formation was studied in dogs by Wasserman.’* He found that in re- 
peatedly bled animals all C’ was replenished in about 24 hours and that the formation of 
C’ was independent of the serum protein levels. In man low serum C’ has been described 
in connection with severe liver damage’® or in the terminal stage of debilitating chronic 
illnesses. There is no evidence of major disturbance of liver function in any of the 
stages of glomerulonephritis. Moreover, the present investigators found the lowest C’ 
values in the acute stage where there was no decrease of plasma proteins, indicating, 
as found by Wasserman, that C’ values are independent of plasma protein levels. 

Loss of C’ into the urine or the presence of an anticomplementary substance in the 
blood as possible causes for low serum C’ have been discussed and refuted elsewhere.‘ 

It would appear, therefore, that C’ is formed normally, is not lost in appreciable 
amounts into the urine and is not neutralized in the blood but used by some immuno- 
logic reaction. As shown previously, serum C’ was found to be low not only in acute 
glomerulonephritis,®:*° but also in experimental hypersensitivity reactions.‘1 Furthermore 
it has been pointed out that antibodies to kidney are demonstrable in the serum of 
nephritic patients®:? and that the union of these antibodies with the antigen in vitro is 
complement-binding.* Ogawa and Sato’® demonstrated that C’ fell precipitously to low 
levels with the onset of nephrotoxic nephritis in experimental animals and Schwab et al.™ 
showed that it soon rose to normal levels when antibody formation was suppressed by the 
use of nitrogen mustard. It is also significant that successful therapy with two such dis- 
similar drugs as ACTH and nitrogen mustard is persistently associated with a rise of the 
previously low serum C’ to normal. It is generally agreed upon that nitrogen mustard 
suppresses antibody formation. The role of ACTH is still being debated; ACTH either 
interferes with the production of antibodies’? or with the union of antibody and anti- 
gen.’ It is understandable that if no antigen-antibody reaction occurs, C’ is not bound 
and its level rises to normal. An analogous situation occurs when glomerulonephritis heals 
spontaneously. 

The fact that children with glomerulonephritis, the nephrotic syndrome or “‘pure 
nephrosis,” exhibit depression of C’ suggests that these conditions have the same basic 
pathogenesis or may represent different phases of the same disease. The inability to pre- 
dict clinically whether a case of “pure nephrosis” will show signs of underlying glomer- 
ulonephritis at a later date, as has been seen repeatedly, adds to the impression that we 
are really dealing with one disease. The correlation between the disappearance and re- 
appearance of edema and the corresponding rise and fall of complement levels as well 
as the corresponding decrease and increase of capillary permeability in the skin (as shown 
with the fluorescein method) in the different phases of glomerulonephritis supports the 
hypothesis that glomerulonephritis is a manifestation of an immunologic reaction involv- 
ing the entire vascular system. The rise in complement may indicate the cessation of this 
reaction even though proteinuria and other clinical signs may persist as the result of ir- 
reversible kidney damage or delayed repair of the severely damaged nephron. 
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Complement determinations seem to offer a simple and reliable method of judging the 
activity of glomerulonephritis in its different stages and of evaluating the effectiveness 
of therapy. It also suggests desensitization as a possible avenue to treatment. 


SUMMARY 


The literature on glomerulonephritis as an antigen-antibody reaction has been briefly 
reviewed. This reaction is complement-binding. A method to determine complement 
titres has been described and a unit of complement defined. The value for complement in 
52 control children ranged between 0.84 and 3.0 units with an average of 1.68 units; 
only one child showed a value below 1.0 units. 

The complement titre in five cases of acute glomerulonephritis in children ranged be- 
tween 0.08 and 1.0 units with an average of 0.43 units. Similar values were found in 
eight adult cases. 

The complement titre in nine cases of nephrosis in children ranged between 0.09 and 
1.0 unit with an average of 0.57 units. No immunologic differences were observed be- 
tween the nephrotic syndrome in glomerulonephritis and so-called pure nephrosis as far 
as complement was concerned. 

Complement levels return to normal approximately one week after the subsidence of 
clinical and laboratory signs of activity of glomerulonephritis. 

Diuresis, whether spontaneous or induced by ACTH therapy, is accompanied by a re- 
turn of complement to normal values in spite of persistence of the same degree of pro- 
teinuria, hypoproteinemia and hypercholesterolemia. 
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SPANISH ABSTRACT 


Complemento del Suero en la Glomerulonefritis Aguda 
y en el Sindrome Nefrotico 


Se investig6 la hipotesis de que la glomerulonefritis es una reaccién de antigeno-anticuerpo con 
“binding” del complemento mediante la determinacién de las concentraciones de complemento del 
suero. En una serie de control de 52 nifios sanos, el complemento del suero oscilé entre 0.84 y 3 
unidades con un promedio de 1.68 unidades. En 5 nifios con glomerulonefritis aguada las concen- 
traciones del complemento estuvieron marcadamente disminuidas oscilando entre 0.08 y 1.0 unidades 
con un promedio de 0.43 unidades, encontrandose un valor de 1.0 unidad solo en un caso que tuvo 
una remisién espontanea. Las concentraciones del complemento en 9 casos de “‘nefrosis’’ o sindrome 
nefrotico de la glomerulonefritis cronica fueron tambien bajos oscilando entre 0.09 y 1.0 unidades 
con un promedio de 0.57 unidades. No se encontraron diferencias en las concentraciones de 
complemento del suero entre los casos de sindrome nefrotjco de la glomerulonefritis cronica y 
aquellos con nefrosis lipoidea pura. Los titulos del complemento regresaron a valores normales 
aproximadamente una semana después de la desaparicién clinica y de laborario de los signos de 
actividad de la enfermedad. La ocurrencia de diuresis, bien sea espontanea 6 inducida por ACTH 
fué acompafiada por el regreso del complemento a los valores normales. 
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CRYSTALLINE VITAMIN B,, AND SODIUM FOLVATE 
IN PREMATURITY 
By Tom MITCHELL, M.D., JAMEs N. Etretporr, M.D., A. H. TuTTLe, M.D., 


AND GEORGE W. CLAYTON, JR., M.D. 
Memphis 


HE influence of vitamin B,. on growth and the hematologic effects of vitamin B,. 

and folic acid in humans and animals which have been observed in recent months 
have prompted us to determine the effects of these substances on the physical growth and 
hematologic picture of premature infants. ; 

Among the early observations concerning the influence of vitamin B,, on growth was 
that of Shorb' who demonstrated an increase in the rate of growth of lactobacillus lactis 
with liver extract. Hogan and Anderson? and Luecke, McMillen, Thorp and Boniece* 
demonstrated that this vitamin exerted a marked influence on the growth of baby pigs. 
Emerson, Wurtz, and Zanetti* observed that vitamin B,. when administered to preg- 
nant rats did not influence the birth size and weight of the offspring. There was, how- 
ever, a 50% greater increase in weight during the 28 days following birth in those rats 
born of vitamin B,.-treated mothers when compared to a control group. Emerson,° using 
rats whose growth was retarded by thyroid extract, and Nichol, Dietrich, Cravens and 
Elvehjem,° using chickens whose growth was retarded by the administration of iodinized 
casein, demonstrated a beneficial effect of vitamin B,, upon the growth of these species. 
Richardson, Blaylock, German and Sherwood’ demonstrated a 30% greater weight gaia 
among chicks receiving 40 yg. of vitamin B,, daily than among untreated controls. Pierce, 
Page, Stokstad and Jukes® as well as Schweigert® have demonstrated that vitamin B,. 
occurs in nature and influences the growth of animals. 

Studies by Wetzel et al.,1° concerning the growth responses to oral vitamin B,. in 
11 children between 5 and 12 years of age with evidence of growth failure associated 
with vitamin B,, deficiency, demonstrate statistically a definite growth-promoting effect 
in 5 of 11 children. Downing" found that vitamin B,, exerted no influence on the rate 
of growth of premature infants in a controlled series. 

The need for both vitamin B,, and folic acid in normal hematopoiesis of various ex- 
perimental animals has been adequately proved.'?-!7 In addition there is sufficient evi- 
dence to support the conclusion that these substances are necessary for normal red cell 
maturation in the human. The megaloblastic anemias of infancy and pregnancy, as well as 
the macrocytic anemias associated with sprue and other nutritional disorders, respond 
rapidly to folic acid therapy.*-*5 In general vitamin By, is less effective than folic acid 
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in these conditions.?*» 26-°° Both folic acid and vitamin B,,. cause remission of the hema- 
tologic changes associated with Addisonian pernicious anemia ;*° ** 51,52 however, the 
use of folic acid alone in this condition has been condemned because of the frequent 
lack of neurologic improvement or even exaggeration of this aspect of the disease,**:** 
The fact that vitamin B,, and liver extract exert identical effects on the blood and bone 
marrow as well as on the central nervous system of patients with pernicious anemia, 
indicates that vitamin B,, is one of the important fractions of the antipernicious anemia 
factor.*5 Zuelzer’® has found folic acid ineffective in Mediterranean anemia, sickle cell 
anemia, hypochromic microcytic anemia, anemia of prematurity and the anemia asso- 
ciated with leucemia. One case of achrestic anemia has been reported in which folic acid 
produced an apparent permanent remission of symptoms.*® 


METHODS 

This study was conducted on infants in the nursery for prematures of the John Gaston Hospital. 
Infants who weighed between 1 and 2 kg. at birth and who showed no evidence of disease or ab- 
normality not usually associated with prematurity were included. 

Vitamin Bi: and sodium folvate were administered by intramuscular route to assure dosage and 
absorption. The infants were divided into the following control and therapeutic groups: 

Group A: Twenty-four infants were used as controls. Various members of this group were 
studied concomitantly with all other groups to eliminate the possible influence of seasonal variation 
and minor changes in conditions in the nursery. 

Group B: Nineteen infants who received vitamin B12 10 wg. daily until discharged from the nursery. 

Group C: Thirteen infants who received vitamin B12 10 wg. weekly for 5 wk. 

Group D: Seven infants who received vitamin Biz 10 pg. daily and sodium folvate 3 mg. twice 
daily until discharged from the nursery. 

Group E: Seven infants who received sodium folvate 3 mg. twice daily until discharged from 
the nursery. 

A group of 6 infants was studied for a short period after receiving a single intramuscular injec- 
tion of 50 pg. of vitamin By. It soon became apparent, however, that this was without effect and 
it was decided to proceed immediately to the above groups. 

All groups received routine nursing care in the premature nursery and were given a powdered 
milk formula to tolerance. In addition all were given a daily dose of 15 drops of a 10% solution 
of iron and ammonium citrate beginning on the 21st day of life and 0.6 cc. of an aqueous poly- 
vitamin preparation beginning on the 8th day of life. Iron therapy was delayed in order to study 
the influence of vitamin Biz and sodium folvate on the hematologic picture in the absence of iron 
and to determine if these agents potentiate also the effect of iron. 

The following factors were measured at regular intervals until the infants attained a body weight 
of 2.5 kg.: 

1, Weight and length. 

2. Hemoglobin concentration using a Haden-Hausser hemoglobinometer. This was standardized 
against a series of acid hematin readings on a Klett-Summerson photo-electric colorimeter which 
had been standardized against the oxygen capacity method of Van Slyke (modified) .” 

3. Hematocrit was measured by a method suggested by Dr. R. H. Reiff of the Department of 
Medical Laboratories. A capillary tube 9 cm. in length and 0.2 mm. inside diameter was prepared 
by instilling heparin into the tube through a small hypodermic needle and blowing out the excess 
heparin. Freely flowing blood from a puncture wound was allowed to ascend into one end of the 
tube by capillary attraction after which the opposite end was quickly sealed with a hot flame. The 
tube was then inverted and centrifuged until the volume of packed cells was constant. The packed 
cell volume was then calculated as the percentage of the total length of the column of blood, This 
method was found to agree with the Wintrobe tube method when the 2 were compared on a series 
of identical blood samples. 

4. Erythrocyte count using a Spencer haemocytometer. 

5. Reticulocyte count by the wet brilliant cresyl-blue staining method. The M.C.H., MCV. and 
M.C.H.C. were calculated from the above measured data.” 
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TABLE 1 


Datty INCREASE IN WEIGHT IN CONTROL GROUP AND VARIOUS THERAPEUTIC 
Groups (INDEPENDENT OF BirtH WEIGHT) 


Group; Average Daily i f 
No. of Therapeutic Classification Initial ™ ey gm.) 
Cases wt. (gm.) 2 4 

Mean Range 
A 24 Control 1592.2 21.8 9.5-33.1 
B 19 | Br: 10 yg. daily | 1599.0 | 23.1 6.1-41.1 
C 13 | Bis 10 pg. weekly | 1765.4 19.8 8.1-31.5 

| 
D 7 Biz 10 wg. and sodium folvate 6 mg. 1520.7 20.1 12.5-25.6 
daily 
| 

E 7 | Sodium folvate 6 mg. daily | 1527.8 | 20.2 | 6.5-30.7 


RESULTS AND DISCUSSION 


1. Weight and Length. The average daily weight gain in grams for each group is shown 
in table 1. There is a greater daily increment in weight in those infants receiving vitamin 
B,, daily (Group B). However, when analyzed statistically this difference is not signi- 
ficant. The considerable variation in daily weight gain is evidenced by the fact that in the 
group receiving sodium folvate in addition to vitamin Bj, daily, the weight gain/day was 
somewhat less than in the control group. In all groups studied, the range was quite wide 
and no advantage could be attributed to the use of vitamin B,, or sodium folvate. 

The data were further analyzed by separating the controls and those receiving vitamin 
B,, daily (Groups B and D combined) into two groups; those with a birth weight above 
1445 gm. and those below 1445 gm. This was observed to be the weight which would 
divide the controls into two numerically equal groups. This method of analysis was used 
in order to determine whether there was any correlation between variations in weight 
gain and the degree of prematurity. The results are shown in table 2. It was observed 
that the smaller premature infants gained a higher percentage of their birth weight daily 


TABLE 2 


PERCENTAGE OF BirtH WEIGHT GAINED DAILy AMONG PREMATURE INFANTS RECEIVING 
VITAMIN Biz 10ug. DAtty CLASSIFIED ACCORDING TO BIRTH WEIGHT 


Per Cent of Birth Wt. Gained Daily 


Therapeutic Classification Birth wt. less Birth wt. greater 


than 1445 gm. than 1445 gm. 


Control 1.77 1.46 


By 10 yg. daily (singly or with sodium folvate 6 mg. daily) 1.76 1.33 
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TABLE 3 
Datty INCREASE 1N LENGTH IN CONTROL GROUP AND VARIOUS THERAPEUTIC GROUPS 
Average 
Initial Daily Increase i 
Group Therapeutic Classification ngth 
(cm.) 
Mean Range 
A Control 41.9 1.4 0.3-2.4 
B | Bu 10 yg. daily 42.7 1.6 0.8-2.3 
C | Bu 10yg. weekly | 42.7 1.2 | 0.3-2.0 
D Biz 10 wg. and sodium folvate 6 mg. daily | 39.9 1.6 1.0-2.4 
E | Solvate 6 mg, dally | 38.9 | 1.6 1.1-2.2 


but no significant difference was demonstrated between the control group and those re- 
ceiving vitamin B,, daily. Since the groups receiving vitamin B,, daily showed no sig- 
nificant variation from the untreated control group, it appears superfluous to include data 
on the other therapeutic groups in table 2. The average daily weight gain in all groups 
is in agreement with or slightly greater than previously reported changes in the weight 
of premature infants.**-* 

There was no significant difference in the average daily increase in length between the 
control group and the various therapeutic groups (table 3). 

Factors such as difficulty in getting the patients to return to the clinic and our inability 
to control the diet in the home made it impossible for us to satisfactorily study the in- 
fluence of these vitamins beyond the period of nursery care. Under adequate control, it 
would have been valuable to determine if any latent effects could have been demonstrated 
during the period following hospitalization. 

2. Hematologic Results. Figure 1 represents graphically the range and the mean for 
the hemoglobin concentration determination made during this study. The upper and 
lower limits of the vertical lines represent the range, and the mean is the point at which 
the identification letter appears. The legend indicates which therapeutic group is repre- 
sented by each of the letters. Inspection of Figure 1 demonstrates that the hemoglobin 
concentration is similar in the control group and all therapeutic groups. The hematocrit, 
erythrocyte count and reticulocyte count were similar also. No benefit can be attributed to 
the separate or combined use of vitamin B,, or sodium folvate. It is also obvious that 
these vitamins exerted no influence upon the utilization of iron. 

The hemoglobin concentration, hematocrit, erythrocyte count and reticulocyte count 
in these premature babies were similar but somewhat lower than that reported by other 
authors.‘?-** Unfortunately, follow-up studies could not be undertaken for the reasons 
mentioned above, e.g., inability to exercise adequate control over the patients after leav- 
ing the hospital. 

The M.C.H., M.C.H.C. and M.C.V. for the various groups were calculated and we 
could demonstrate no influence of vitamin B,, or sodium folvate on these variables. This 
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Fic. 1. Graphic Representation of Mean and Range of Hemoglobin Concentration. (A) Control 
group; (B) 10 pg. vitamin B,: daily; (C) 10 pg. vitamin Biz weekly; (D) 10 mg. vitamin Bi: 
daily and 3 mg. of sodium folvate twice daily; (E) 3 mg. sodium folvate daily. 


is to be expected since measured variables (hemoglobin, hematocrit, red blood cell count) 
- from which these data were calculated were not influenced. 

The upper limit of the range of determinations of M.C.H.C. was slightly above 40 in 
a few instances. This is somewhat greater than that which is usually given as the upper 
limit of normal.** The inherent errors associated with the methods offer a partial ex- 
planation of this observation and it is also of interest that the hemoglobin of premature 
infants has been demonstrated to vary chemically and spectroscopically from that of full 
term infants.*® The mean M.C.H.C., however, for all groups during the period of study 
was well within the accepted normal limits. 


SUMMARY AND CONCLUSIONS 
The effects of vitamin B,,, a combination of vitamin B,, and sodium folvate, and sodium 
folvate alone, on the weight, length, hemoglobin, hematocrit, etrythrocyte count, reticulo- 
cyte count, M.C.H., M.C.V. and M.C.H.C. has been studied in 52 premature infants. 
Twenty-four premature infants receiving neither sodium folvate nor vitamin B,, served 
as controls. 
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We were unable to demonstrate any influence of these vitamins singly or in combina- 


tion during the first 50 days of life. 


13. 


14. 
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SPANISH ABSTRACT 


Efectos de la Vitamina B,2 y del Sodium Folvate en Prematuros 


Los efectos de Vitamina B 12, Sodium Foivate, y de una combinacién de estos dos agentes, sobre 
el peso, talla. hemoglobina, hematocrito, globulos rojos, reticulocitos, M.C.H., M.C.V. y M.C.H.C., 
fueron estudiados en 52 nifios prematuros. Un grupo de 24 prematuros sirvieron de control en 
éste estudio. 

Los autores no pudieron demostrar influencia alguna de estas vitaminas solas o combinadas, 
durante los primeros cincuenta dias de vida. 


20 South Dunlap Street 


LEFT CORONARY ARTERY FROM THE 
PULMONARY ARTERY 


Three Cases, One with Cardiac Tamponade 


By HELEN I. McKINLEY, M.D., JEANNE ANDREWS, M.D., AND 
CATHERINE A. NEILL, M.D., M.R.C.P. (London) 
Toronto, Canada 


AUNITZ! in 1947 reported 27 cases of the left coronary artery arising from the pul- 

monary artery which he had collected from the literature over a period of 36 years. 
Of these cases 20 were in infants, all but one dying by the 10th month. The one lived 13 
months. The other seven cases were in adults whose ages ranged from 17 to 64 years. He 
reviewed the pathology in the two cases of his own, and the theories about the develop- 
ment of the anomaly. The subject has been more recently described in articles by Gasul 
and Loeffler? and de Chastonay and Buser* which present further theories about the 
pathogenesis of the myocardial damage, and the whole subject has been reviewed by 
Taussig.* Origin of the right coronary artery from the pulmonary artery is apparently 
much less common, only three cases being reported (Jordan, R. A., et al.°), and appears 
to be of much less clinical significance. These authors also mention the other possibilities 
of anomalous coronary origin. 

It is not proposed to present another review, but one of the three cases reported here 
appears to be unique in that the infant apparently died of hemopericardium due to myo- 
cardial rupture. Cardiac tamponade was reported by de Chastonay and Buser® in an infant 
in whom the left coronary artery arose from the pulmonary artery, but the source of the 
hemorrhage was a ruptured varicose nodule in the lateral vena cordis magna and was un- 
associated with the coronary anomaly. The present authors are unaware of another case 
terminating in cardiac rupture. The three cases reported were seen in one hospital in less 
than 214 years, supporting Gasul’s suggestion? that this condition is more frequent than 
previously supposed. He believes that some of these cases have been misdiagnosed as 
idiopathic cardiac hypertrophy or thymic death. Since Kaunitz’ review! in 1947 there 
have been 11 further cases reported in infants and one in adult. Including one infant 
case report omitted by Kaunitz and the cases reviewed here, 36 infants with this anomaly 
have now been 


CASE REPORTS 

Case 1: I. K., a male infant 714 wk. of age was admitted to the Hospital for Sick Children at 
1 P.M. and died about 9 A.M. the following day. He was born at full term of a 39 yr. old mother 
whose pregnancy was apparently normal. The father who was 45 has an “enlarged’’ heart. One 
sibling, a 2 yr. old girl, was apparently normal. The infant was examined at birth and found to be 
normal, weighing 3.4 kg. At the age of 214 wk. he was weaned because he ‘seemed lazy about 
nursing and wouldn't try to get enough from the breast.” From the age of 3 wk. profuse perspira- 
tion was noted from the head during sleep. Although the formula was taken well at first, by the age 
of 5 wk. he was refusing to take more than 1 to 2 oz. of a 5 oz. formula and became dyspneic 


From the Hospital for Sick Children and the Department of Pediatrics, University of Toronto, 
Toronto, Canada. 
(Received for publication Aug. 5, 1951.) 
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while feeding. Shortly before this the mother noted that respirations were becoming more rapid 
and seemed noisy, and that the infant seemed to be breathing only with his diaphragm. At times he 
would also cry out sharply for no apparent reason. Neither pallor nor cyanosis was noted and none 
of the above symptoms had caused the parents any particular alarm. At the age of 7 wk., when the 
infant had his second physical examination, prominence of left chest and an enlarged liver were 
found so the infant was fluoroscoped and a chest RG made (Fig. 1). Cardiac enlargement, pulmonary 
congestion and absence of intercostal movements were found. Two days later, when a choking spell 
accompanied by extreme pallor occurred during a feeding, infant was hospitalized. 

Physical examination revealed a well-developed and well-nourished 2 mo. old pale infant with 
grunting respirations and slight cyanosis. Respiratory rate was 60/min. with loud, high-pitched 
breath sounds. Subcostal retraction was present, and there was narrowing of the transverse 
diameter with prominence of sternum. Cardiac rate was 160/mm. and sounds were obscured 
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by loud respirations. Cardiac murmurs were not heard. Liver edge was firm, palpable 5 cm. 
below R costal margin, but the spleen was not enlarged. Provisional diagnoses were von 
Gierke’s disease, congenital heart disease, thiamin deficiency (because of the association of cardiac 
enlargement with apparent intercostal paralysis), and (again because of the suspected paralysis) 
amyotonia congenita. ECG (Fig. 2) showed a low voltage curve. T-waves were inverted in Leads I 
and III and flat in II; there was a prominent Q wave in Lead I; precordial leads showed changes 
similar to those seen in occlusion of the anterior descending branch of L coronary. This report 
was not available until after the infant’s death. Therapy was oxygen by funnel and liver with 
vitamin B complex by injection. The 1st 2 feedings were taken well, but then the infant became in- 
creasingly dyspneic, refusing to take more than a small amount, very slowly. During the night he 
awakened screaming at intervals, and by 8 A.M. his temperature, which had been normal, had risen 
to 38.6° C. After slowly taking only a small amount of the 9 o'clock feeding he became cyanotic, 
then limp, ceasing to breathe within a few minutes. No intracardiac drugs were given. 

Autopsy A 223/50 (Dr. Jeanne Andrews) was done approximately 4 hr. after death. Infant 
was well nourished, well developed and slightly cyanosed. Chest was barrel-shaped with a trans- 
verse diameter of 13 cm. and an AP diameter of 11 cm., and L chest was prominent. In spite of 
marked abdominal distention, liver was palpable 4 cm. below R costal margin in the nipple line. On 
opening the thorax, the major part of the cavity was filled by the distended pericardial sac. This 
measured 9 x 9 x 7 cm. and contained 2 oz. of dark fluid blood. There was no wound in the chest wall 
or the pericardial sac. Heart was also grossly enlarged, weighing 93 gm., and almost globular in 
outline. Parietal and visceral pericardium was smooth except for a small patch of fibrinous exudate 
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over anterolateral aspect of L ventricle. When the heart was opened it was apparent that whereas R 
coronary artery arose normally, the left arose from behind the L cusp of the pulmonary artery. 
Both arteries were normal in caliber and distribution as far as they could be dissected, and serial 
sections through the anterior descending branch of the L failed to reveal any occlusion. Left ventricle 
was much dilated and slightly hypertrophied, with a cavity measuring up to 3 cm. in diameter, and 
an external diameter of 4.75 cm. It displaced the normally sized R ventricle upwards and posteriorly. 
Towards the base the wall of L ventricle measured 6 mm. in thickness, but thinned out until at the 
apex it was only 2 mm., and at the extreme apex an indentation (Fig. 3) was assumed to be the 
site of rupture. The muscle appeared unusually pale, and just under the endocardium was a greyish 
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brown. Endocardium itself was also slightly thickened and greyish white in colour. There was 
marked thickening of the trabeculae carneae. Both the myo- and endocardium of R ventricle 
appeared normal and the wall measured 4 mm. in thickness. Although both the ductus arteriosus and 
the foramen ovale were patent to a fine probe they appeared functionally closed. No other ab- 
normality of the heart was found. 

Lungs were heavy and congested. Abdominal distention was due partly to ascites and partly 
to a much dilated stomach which was filled with clear fluid, a few milk curds and a great deal of 
air, Liver, spleen and brain were edematous and congested and heavier than normal. 

Microscopic Findings: Right ventricular myocardium was normal (Fig. 4). 

Sections were taken from various areas of L ventricle, from the anterior wall at the same level 
as the section through the R ventricle (Fig. 5), from anterolateral wall through the patch of 
pericarditis, and from the extreme apex through area of apparent rupture. These showed extensive 
fibrosis of the myocardium (Fig. 6), more severe as the apex was approached. In addition, especially 
in the section from the anterolateral wall, there were many patches of calcium, fairly well distributed 
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throughout the wall, but most evident near the endocardium. In all sections there was great disten- 
tion of the interstitial spaces, and many of these were filled with red blood cells (Fig. 6). Coronary 
vessels appeared normal except in the section from the extreme apex where there is some endarteritis 
of a small artery (Fig. 7). There is no apparent inflammation at the site of the patch of fibrinous 
pericarditis. 

“Other organs showed congestion and edema. ‘ 

Case 2: J. D., a female infant 1614 wk. of age, was admitted to the Hospital for Sick Children 
and died 6 hr. later the same day. She was the Sth child of parents aged 46 and 47 yr., but with no 
family history of heart disease. A full term birth, she weighed 4.8 kg. and appeared normal at birth. 
At age of 2 mo. she was weaned because she refused to nurse. Following this she was able to take 
a normal formula without distress. At about this time her 11 yr. old sister developed pertussis, and 
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3 wk. later infant developed a paroxysmal cough with dyspnea and cyanosis. This progressed until 
the day before death when she was vomiting all feedings and was brought to the hospital. 

Physical examination revealed a well-developed, cyanotic, moribund infant. There was bulging of 
precordium, rapid respirations and coarse rales throughout chest, with dullness over both bases. 
Cardiac rate was 146/min., sounds being masked by respiration. Murmurs were not heard. Liver was 
slightly enlarged. Provisional diagnosis was congenital heart disease with pneumonia. Chest RG 
(Figs. 8 and 9) showed some emphysema and pulmonary congestion with cardiac enlargement and 
backward displacement of esophagus. An ECG (Fig. 10) showed L axis deviation with inversion of 
T-waves in Leads I and II and inversion of QRS complex in Lead III. ST segment was depressed 
in II and III. V leads showed L axis deviation, and inverted T-waves in Vs and Ve. 

Since the child was apparently in cardiac failure digoxin® was given in addition to penicillin and 
continuous oxygen, but she failed to improve, dying within 6 hr. of admission. 

Autopsy A 274/50 (Dr. William Cochrane) was done 18 hr. after death. Infant was well de- 
veloped and nourished but skin was dusky. There was prominence of L chest. Lungs were heavy and 
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congested but there was no pneumonia. Thymus was large, weighing 40 gm. and was peppered 
with petechiae. Heart was also enlarged, measuring 5 x 6 cm., and weighing 123 gm. Pericardium 
was normal. Cardiac enlargement was due almost entirely to marked hypertrophy of L ventricle whose 
wall measured 1 cm. in thickness, the lumen being 2 cm. in diameter (Fig. 11). Left ventricular 
muscle was pale, pallor increasing toward the endocardium. Endocardium also was thickened, 
opaque and white, especially over the interventricular septum and L posterior papillary muscle. 
Toward the apex the muscle thinned out to 4 mm. Left coronary artery arose from the pulmonary 
artery but then pursued a normal course. Right coronary was normal. Aorta continued to right of 
the pulmonary artery, forming a R aortic arch, but there were no further cardiac anomalies. Both 
ductus arteriosus and foramen ovale were closed. 
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Liver and spleen were enlarged and congested, and brain was heavy and edematous. 

Microscopic Findings: Sections of L ventricle showed severe diffuse myocardial fibrosis, and focal 
calcification which was mostly subepicardial (Fig. 12). As in the previous case there were also many 
dilated myocardial sinusoids almost all found in areas of fibrosis and calcification. 

Right ventricle appeared normal. 

Lungs showed edema, congestion and “heart failure’ cells. Other organs were normal. 

Case 3: L. S., a male infant 1914 wk. of age, was admitted to the Hospital for Sick Children 
and died 2 days later. He was born at full term of healthy 25 yr. old parents, There is no family 
history of heart disease, and there are 2 normal siblings, aged 6 yr. and 18 mo. At birth infant ap- 
peared normal weighing 3.2 kg. He was weaned at age of 3 wk. because of “lack of supply,” but 
refused to take more than 2 oz. of formula at a feeding and vomited frequently with poor weight 
gain. At age of 3 mo. he had 4 episodes of pallor associated with rapid respirations, each lasting 
about 10 min. No relation to feeding or other exertion was noted, and these occurred only once 
daily for 4 days and then ceased for 3 wk. A severe cough then developed with wheezing and this 
lasted almost 2 wk. and was followed by a recurrence of attacks of pallor. He was therefore 
hospitalized elsewhere. Chest RG showed cardiac enlargement. Attacks of pallor continued so the 
infant was kept in hospital for 1 mo., receiving oxygen for each attack. The day after discharge 3 
“attacks” occurred, so he was referred for further investigation to this hospital. 

On examination, in contrast to the other 2 infants, he was poorly nourished and developed, 
weighing only 4.6 kg. Prominence of L chest was not mentioned. An inconstant, faint mitral 
systolic murmur was heard. He was pale, listless and appeared moribund. Chest RG showed marked 
cardiac dilatation, especially of L ventricle, and dilatation also of pulmonary vessels. ECG (Fig. 13) 
showed inversion of T-waves in Leads I and II, slight elevation of ST segment in Lead I with slight 
depression in Lead III, a rather deep S wave in Lead II, and some prominence of Q in Lead I. 
These 3 leads suggested L axis deviation; however, no precordial leads were made. On the basis of 
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these findings and history a diagnosis was made of L coronary artery from the pulmonary artery. 
Digoxin® was given but the infant failed to improve and died 2 days after admission. 

Autopsy A 161/48 (Dr. B. Laski) was done 3 hr. after death. Infant was poorly nourished and 
developed. Main finding was an enlarged heart. This weighed 116 gm. and had compressed the L 
lung. Transverse diameter was 9 cm. and external chest diameter, 13 cm. Cardiac enlargement was 
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due mainly to great dilatation of L ventricle, with the cavity measuring 4 cm. in diameter (Fig, 14). 
Right ventricle was pushed up posteriorly, but was normal in size. Pericardium was normal. Wall of 
L ventricle measured 6 mm. in thickness, and was firm but streaked with grey, especially under the 
endocardium. This was also thickened, measuring up to 3 mm. and was an opaque white. Toward 
apex the L wall thinned to 4 mm. Right ventricular myo- and endocardium appeared normal, and _ 
R coronary artery arose and pursued a normal course. Left coronary artery arose from the pulmonary 
artery. Both ductus arteriosus and foramen ovale were closed. 
There were no other significant gross findings. 
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Microscopic Findings: Only one section of L cardiac muscle is available. There is no apparent 
fibrosis or calcification, but dilated, blood-filled, endothelial-lined sinusoids, as found in the other 
2 cases, are present throughout. 


COMMENT 


A correct diagnosis was made in all three cases by reviewing the roentgenographic and 
electrocardiographic findings before opening the heart. Two cases survived only a few 
hours after admission to hospital and diagnosis was made when ECGs were available. In 
the third case the diagnosis had been made and a possible surgical approach was being 
discussed when the patient died. Antemortem diagnoses are being made more frequently 
and of the 11 cases reported since 1947,* the correct diagnosis was made in five. In all 
of these an ECG led to the correct diagnosis, whereas prior to 1946 when the first ante- 
mortem diagnosis was made, an ECG had been done in only one case.?? 
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In the three cases presented, as in most of the 32 cases reported, we find a recurrent 
symptom pattern. At birth the infants appear normal, but at an early age begin to show 
the strain of nursing and refuse to suck the breast. This is usually a cause for weaning, 
and not interpreted as a sign of exertional dyspnea. The symptom frequently does not 
occur until the second or third month when general increase in activity and growth is 
an added factor in production of dyspnea; however, in de Chastonay’s case* and one of 
Lyon, Johansman and Dodd's cases,* dyspnea was present at one week of age. Since it is 
easier to suck from a bottle, on weaning, dyspnea frequently disappears temporarily giv- 
ing a false impression. In some cases there is also a history of the infant crying out 
sharply at intervals, as if in severe pain, or blanching and perspiring profusely. Where 
such attacks have been witnessed by trained observers they are described as the exact 
counterpart of an attack of angina in an adult. Eidlow’ describes just such an attack 
in a 3 month old infant in whom a diagnosis of left coronary artery arising from the 
pulmonary artery was made on the basis of these attacks and the ECG. The infant had 
been examined because of the nurse’s description of peculiar attacks and “appeared to- 
night happy and playful and throughout the examination kept smiling and cooing. But 
no sooner had the examination been completed than a sudden change came over her. 
The patient developed an anxious look and her eyes winced sharply as though she were 
in great pain. She attempted to cry, but the effort apparently added to her agony, and 
what might have been a crying spell broke up into a succession of short respiratory 


* Antemortem diagnoses were made in the case reported by Eidlow and MacKenzie," one of the 
cases reported by Lyon, Johansman and Dodd,* two of the cases reported by Gasul and Loeffler* 
and the case reported by de Chastonay and Buser.* 
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grunts. She remained immobile. There was dyspnea, tachycardia, cyanosis and then pallor, 
resulting in an ashen-grey countenance; perspiration stood out in beads on her forehead. 
A profound transformation had occurred: the placid infant of only a few minutes before 
had taken on the expression of a wizened old woman. The attack lasted eight minutes 
and left the infant completely limp, her entire body covered with cold sweat.” 

“The paroxysm I had just witnessed was similar to those often observed during the 
acute phase of a coronary attack. There was no question in my mind that my little patient 
had just experienced a severe attack of cardiac pain.’’? 

Later, in these infants, dyspnea becomes progressive until it is present frequently even 
at rest and in many cases so severe as to cause an erroneous diagnosis of pneumonia. On 
clinical examination, cyanosis is usually absent except terminally, and cardiac murmurs 
are usually absent or doubtful, and prominence of the left chest may be the only sug- 
gestive clinical sign. Since this always suggests cardiac hypertrophy, investigation of the 
possible causes should be made. Roentgenograms show cardiac enlargement and in many 
cases this can be recognized as left ventricular; rarely, actual aneurysmal dilatation of the 
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left ventricle is seen (Gasul,? Case 1) as a pathognomonic sign of coronary disease. An 
ECG is essential for diagnosis and shows inverted T-waves in Leads I and II, a low 
voltage curve, usually, and variable left axis deviation. The only other conditions in which 
all these findings may occur are glycogen disease and other forms of left coronary disease ; 
the former can usually be diagnosed biochemically while the latter probably cannot be 
differentiated with certainty. 


DIscussION 


Since eight people have lived to adult life, in spite of the origin of the left coronary 
artery from the pulmonary artery, the condition is apparently not always incompatible 
with life, and early diagnosis is important for two reasons. First, if the condition can be 
diagnosed before irreversible myocardial damage has occurred, it may be possible 
medically or surgically to improve the left coronary flow. Secondly, where irreversible 
damage has already occurred, it would be important to prepare the parents for the in- 
evitable outcome. 

The adult cases usually show either anastomoses between the two coronary arteries, or 
dilatation of one, suggesting that early coronary dilatation using vasodilatory drugs might 
be of value. Ideally, transplantation of the left coronary back to the aorta would be the 
procedure of choice if vasodilatation fails to cause improvement in the ECG and clinical 
picture. With the present interest in intracardiac surgery such an operation may be possi- 
ble in the future. Until then, attempts to raise the pulmonary pressure, and thus increase 
the supply to the left coronary, as by the Pott’s-Smith operation suggested by Gasul,? 
might be worth trial. In adult coronary disease, various technics have been used, but the 
most successful, the Beck operation producing collateral supply from the pericardium, 
would be unsuitable to infants since a constrictive pericarditis would probably be as 
fatal as the original coronary anomaly. Attempts to anastomose arteries to veins with 
reversal of flow have been unsatisfactory. 


SUMMARY 


Three cases of left coronary artery arising from the pulmonary artery in infants are 
reported, making a total of 35 cases now reported. 

One of these was apparently complicated by cardiac rupture, a sequence, to the authors’ 
knowledge, not previously reported. 

The symptom complex is again reviewed in order to stimulate interest in earlier diag- 
nosis. 

Since eight cases of this anomaly have been reported in adults, one of whom lived to 
64 years, it is suggested that the life of the infant might be saved if diagnosed before 
irreversible myocardial changes have occurred. 

The ideal treatment, if vasodilatory drugs fail, would seem to be a direct anastomosis 
of the left coronary with the aorta; however, since technically this is impossible at the 
present time, other methods of increasing the flow to the left coronary should be at- 
tempted. Gasul suggests the Pott’s-Smith operation, which, by raising the pulmonary 
pressure, might increase the left coronary flow. 
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SPANISH ABSTRACT 


Reporte de Tres Casos de Arteria Coronaria Izquierda Originada en la 
Arteria Pulmonar, Un Caso con Tamponada Cardiaca 


Se presentan tres casos de arteria coronaria izquierda originada en la arteria pulmonar en nifios, 
haciendo un total de 35 casos reportados en la literatura. Uno de los casos presentados se complicé 
aparentemente con ruptura cardiaca, complicacién ésta no previamente reportada. 

Los autores revisan la sintomatologia de esta afeccién con el propésito de estimular interés en el 
diagnéstico temprano. 

Debido a que ocho casos de esta anomalia han sido reportados en adultos, uno de ellos viviendo 
hasta 64 afios, es presumible que la vida de un nifio pueda salvarse si el diagndéstico es hecho antes de que 
ocurran cambios irreversibles en el miocardio. 

El tratamiento ideal de estos casos, si las drogas vasodilatadoras fracasan, pudiera ser la 
anastomosis directa de la arteria coronaria izquierda con la aorta; sin embargo, debido a que dicha 
operacién es técnicamente imposible en el momento presente, otros métodos deben emplearse con el 
propésito de aumentar la corriente sanguinea en la arteria coronaria izquierda. Gasul sugiere el 
empleo de la operacién de Potts-Smith, la cual, mediante la elevacién de la presi6n pulmonar, puede 
aumentar la corriente sanguinea en la arteria coronaria izquierda. 
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“A forum where discussion could be free, intelligent and continuous” 
Paut A. Harper, M.D., Editor 


Statements appearing in this column do not necessarily reflect the opinion of the editor nor are they 
to be interpreted as the official opinion of the Academy. 


The following communication is from Dr. Harry H. Gordon, Professor of Pediatrics, 
University of Colorado. It expands on the methods by which a medical school and a 
department of pediatrics attempts to meet its responsibility to the community. (See earlier 
communication by President Stearns and others, PEDIATRICS 5:553, 1950.) 


COMMUNITY NEEDS AND A MEDICAL SCHOOL PROGRAM* 
By Harry H. Gorpon, M.D. 


T IS my purpose this morning to describe some facets of the program at the University 
of Colorado School of Medicine, the development of which has been conditioned by 
the needs of our community, i.e., of Denver and of Colorado. 

A word is in order about some of the local stimuli to these developments. First, Dean 
Ward Darley and President Robert L. Stearns point out that as a state-supported institu- 
tion we bear a special obligatiun to meet the varying needs of both rural and urban Colo- 
rado. Second, members of the faculty have participated actively in the reorganization of 
the Department of Health and Hospitals of Denver since 1947.2 Third, under the 
guidance of Dr. Alfred H. Washburn, the Child Research Council of Denver has for the 
past 20 years been making a multidisciplined study of the factors influencing human 
growth and adaptation. Fourth, from the Department of Philosophy on the Boulder 
campus comes Professor David Hawkins to tell us that the Hippocratic vision of 
medicine is of a “science extending far beyond the boundaries of the organism and 


* From the Department of Pediatrics, University of Colorado Medical School, Denver. 
Presented at the annual meeting of the alumni of the Cornell University Medical College, 
April 21, 1951. 
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including the investigation of whatever touches upon human health and welfare.’* 
Finally, because our practice at the medical school is at present limited to the medically 
indigent, we have daily examples of our need to concern ourselves with social factors. 

According to a count made in early 1950, there were over 60 projects, each of which 
involved one or mote units of the University of Colorado Medical Center and one or 
more community agencies.’ I should like to discuss this morning some changes in our 
undergraduate and graduate curricula, and then certain activities of the Department of 
Pediatrics. 

The changes in our undergraduate curriculum represented in part a long overdue increase 
in emphasis on case teaching, and in part a focusing on the effects of social and emotional 
factors on the response of persons to stress. I would like to remind you, particularly if 
you resent some of the newer jargon of these old concepts, that Dr. William Osler had 
as one of his mottoes, ‘Nihil humani a me alienum puto,” that Dr. Francis Peabody* 
and Dr. Henry B. Richardson® have written well on the subject, that Dr. Lewis Conner, 
late Professor of Medicine at Cornell, had time on ward rounds to inquire from the 
Bowery derelict concerning the adequacy of his care in the New York Hospital, that a 
great physician like Dr. Grover Powers of Yale teaches “comprehensive medicine” not 
only by his sensitive understanding of human behavior, but quite as much by the precept 
of his genuine interest in people as people, that when Dr. James Ewing introduced a 
lecture in pathology to Cornell students with the phrase, ‘Variations is our theme,” he 
was teaching respect for individuality. This is the Magna Charta for children which Freud 
taught,® this is in Thomas Jefferson’s writings, this is the Golden Rule of Leviticus, Chap- 
ter 19, verse 18. 

The peculiar changes in our curriculum stemmed from the acceptance of the faculty, in 
greater or lesser degree, of Dean Darley’s concept that the needs of Colorado make our 
primary responsibility the training of men and women for general rather than specialty 
practice. This led to radical operations on the curriculum. Lectures and demonstrations by 
specialists were cut markedly, and clinical clerkships were divided among four major 
departments—Medicine, Surgery, Obstetrics and Gynecology, and Pediatrics. Clerkship 
time in the medical and surgical specialties was made the responsibility of the Departments 
of Medicine and Surgery, and the teaching of psychiatry and public health became integral 
parts of the four major clerkships. In pediatrics, e.g., time is given during the senior 
clerkship for home visits with public health nurses under the supervision of a member 
of the Department of Public Health and Preventive Medicine, and there is extensive 
case teaching of pediatric clerks by members of the Division of Mental Hygiene of the 
Department of Psychiatry. When a child with typhoid fever is presented at the weekly 
pediatric clinical conference, differential diagnosis and modern therapy are discussed. 
But in addition, a member of the Department of Public Health and Preventive Medicine 
who regularly attends these sessions produces the public health nurse who vis:ted the 
family when the case was reported to the City Health Department, and the sanitary 
engineer who subsequently pronounced the home unfit for habitation. And it is pleasing 
to have a member of the audience want to know who took the responsibility for helping 
the dispossessed family find a new home and then to have a discussion of the responsi- 
bility of the city to provide good sewage facilities regardless of the tax value of the 
property. Or, for another child, the emotional implications of crippling are given as much 
discussion as the diagnosis of osteogenic sarcoma. 

In the preclinical sciences, there was an across-the-board 10% cut in hours to permit 
introduction of integrating courses such as Dr. Washburn’s ‘Medicine as Human Biology” 
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and courses in psychobiology. Needless to say, there have been problems of adjustment 
and adaptation on the part of the faculty, but as we learn to live together the resentments 
either diminish or become repressed. Their occasional emergence in times of stress— 
the legislature just raised havoc with our budget—indicates that healing is not yet 
complete. 

We hope during the next academic year to start a general medical or family clinic 
for the indigent of Denver at the Denver General Hospital. The head of this clinic will 
be either an internist or pediatrician, and his staff will consist of internists, pediatricians, 
and general practitioners with readly available consultative services. Third and fourth 
year students will be released one-half day each week throughout the third and fourth 
year, regardless of their block clerkship assignment, to work in this general clinic, in which 
they will be responsible for continuing out-patient, in-patient, and home care for a two- 
year period. The importance of establishing this clinic was recognized early by the Pedi- 
atric Department, since care for the children admitted to Denver General Hospital has 
been of limited value when their parents could not obtain similar care. 

We have an active training program of three years beyond the internship for general 
practice residents. This has included 9 months of internal medicine, 3 months of pediatrics, 
1 year of surgery, including emergency room, 6 months of obstetrics and gynecology, 3 
months of electives and 3 months in a rural hospital. Excellent men and women have come 
to fit themselves for individual practice in smaller communities. Recently, we have discussed 
means of cutting down the total time required, especially for those trainees who plan to 
do general practice in larger communities in which aid from specialists is available. - 

The Pediatric Department has been willing to take as many general practice residents 
as are assigned to us, provided we keep a sufficient number of specialty residents, particu- 
larly in the second and third year categories, to assure the quality of care given our patients. 
We have welcomed the general practice residents because the major part of the medical care 
of children in Colorado, as in the United States, is being given by general practitioners.’ 
They have, on the whole, proven mature, responsible residents and have brought a broad 
point of view to their service. We regret that they spend only three months with us because 
such a short term, as in all rotating services, interferes with continuity of care and ex- 
perience. 

We have also had the responsibility for rotating interns, trainees who spend six weeks 
or two months of a one-year rotation on the pediatrics service. We are glad to teach 
them what we can but have considerable doubt as to the wisdom of any one-year training 
program. Some of these interns go into general practice after a single year—they have 
learned just enough to be willing to try to do things for which they are not qualified. 
One becomes tired of hearing that we must keep a one-year rotating internship because 
various state boards require it for licensure. Standards of education can hardly come from 
boards of examiners seeking only some common, usually minimal, denominator as a 
criterion of suitability for practice. 

I should like now to describe four pediatric activities, the development of which has 
been determined by community needs. When I was an intern in pathology at the Monte- 
fiore Hospital, Dr. David Marine, then Director of Laboratories, stated that he had chosen 
the thyroid gland for his research activities in Cleveland because at the time “even the 
dogs in Cleveland had goiter.” We have had similarly urgent problems. 

In 1946, 900 cases of poliomyelitis were reported in Colorado, the equivalent of 
12,000 cases for New York State. Because of the hysteria which usually attends such an 
outbreak, the hospital facilities of Denver, both private as at the Children’s Hospital, and 
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State-supported as at the Colorado General Hospital, were swamped. The National 
Foundation for Infantile Paralysis gave yeoman help, both financially and professionally. 
In August 1946 the Medical Director of the National Foundation suggested the establish- 
ment of a program for teaching technical personnel at the University of Colorado to 
meet the needs of the Rocky Mountain area. A five-year grant from the National Founda- 
tion permitted us to develop a teaching team consisting of a full-time pediatrician, physio- 
therapist, orthopedic nurse, social worker, and a part-time orthopedist and otolaryngol- 
ogist. Their chief function has been to give instruction to personnel for care of most 
poliomyelitis patients in their own communities. Some benefits of decentralization of care 
are as follows: one eliminates the possibly deleterious effects to the acutely ill patient 
of stress incurred in transportation and spares him the anxiety of separation from family 
and family physician; the community keeps responsibility both for care in the acute phase 
and in rehabilitation; the facilities of the urban medical center are kept for the more 
seriously paralyzed patients who require extensive physiotherapy or respirator care. 

If such a program is to be effective the state and local chapters of the National Founda- 
tion must assure local facilities for care during the acute phase; while the State Health 
Department, through its Division of Crippled Children, takes over the burden of care 
after the acute phase, at least for those medically indigent patients under 21 years. With 
the increasing load of chronic cases, the need of added funds for both the state crippled 
children’s services and the National Foundation is obvious. 

Since July 1947 instruction has been given both at the medical school in Denver and 
in smaller communities of Colorado, New Mexico, and Nebraska. Direct epidemic aid in 
hospital services has been given in Idaho, Texas, Missouri and Arkansas. In 1946, 33% 
of 900 cases of poliomyelitis reported in the state were admitted to Colorado General 
Hospital, we shall see whether a smaller percentage comes to us this year, in which the 
occurrence of 38 cases in January, February and March indicates that we may again have a 
heavy incidence. We are happy to report that from Fort Collins, a community of 18,000, 
65 miles from Denver, only 2 of 16 cases this year have been moved to Denver, because 
local personnel have assumed responsibility. 

The second facet we wish to discuss is our program for premature infants, a joint 
undertaking of the Colorado State Department of Public Health and the University of 
Colorado, with support from the U.S. Children’s Bureau. For some years the State Health 
Department had known that the mortality rate for prematurely born infants was higher 
in Colorado than the national average. In late 1946 we agreed to allot space in our 
Pediatric Department at Colorado General Hospital for a teaching unit. Before opening 
the Center, approval was sought from the Public Policy Committee of the State Medical 
Society. This was obtained with some difficulty, partly because of suspicion of our aims, 
partly because federal funds were to be used for support. The first suspicion was based 
mostly on worry that a system would be instituted like that in Chicago; namely, com- 
pulsory, immediate reporting of every premature birth with transfer to board of health 
approved facilities. Reassurance was accepted when we pointed out that we were interested 
in a unit only large enough to permit training of personnel for service in other hospitals 
and that our space problem would limit its size to 20 beds. 

This left us with the touchy problem of using federal funds, particularly since we could 
not get them unless there was no means test. On the other hand, the Children’s Bureau 
representatives pointed out to us that since the funds were from taxes, everyone was en- 
titled to their benefits; on the other hand, there was the similarly valid view that anyone 
who could afford to pay for hospital care should do so. We compromised with the stipu- 
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would take no patients unless they were properly referred by a physician, which is one 
sort of means test, or by a public health nurse, which is another sort of means test. This 
spared us the cost of social investigations, and over a period of four years the unit has 
become accepted. At no time has there been anything other than cooperation from the 
State Health Department and the U.S. Children’s Bureau in trying to attain the standards 
of care we all want. Analysis of our experience has given the Bureau data to help other 
states in planning their programs.® 

From the beginning the project has been considered a joint responsibility of both the 
Departments of Obstetrics and Gynecology and of Pediatrics. Members of the Depart- 
ment of Obstetrics and Gynecology found that premature births constituted 18% of the 
live births at Denver General Hospital instead of the customary 5 to 10%, and that 40 
to 60% of the mothers had never had a single prenatal visit. The Division of Maternal 
and Child Health of Denver has taken on the responsibility for improving antenatal care 
for the indigent women of Denver and will try to decentralize antenatal clinics, a well- 
established practice for well baby clinics. There is also the problem of health education, 
of how to translate the need for antenatal care into a desire for such care by our under- 
privileged Spanish American minority, even if facilities are provided. A grant from the 
Russell Sage Foundation permits a sociologist from the University of New Mexico to 
join our medical faculty in July, 1951; we are counting on him for help. 

Dr. Taylor and his co-workers have shown that the mortality rate in prematurely born 
infants is five times greater in complicated pregnancies or labors than in uncomplicated 
ones.° From this has come a logical extension of the premature project to include not only 
20 beds for infants, but also three obstetric beds to permit earlier hospitalization of in- 
digent women with complications of pregnancy which may lead to premature birth. The 
consultative services given to the State Department of Health by a member of the Depart- 
ment of Obstetrics have helped keep these beds full. 

For the state at large, the Health Department has provided incubators at strategic 
points, and instruction has been given concerning transportation of infants to places where 
more adequate facilities are available.1° The State Hospital Consultation Division has 
helped to improve the nursery facilities for full term infants, since if these meet high 
standards, 70% of prematurely born infants can be taken care of at the place of birth. 
Finally, because there is real hope that prematurity can be prevented, or at least its de- 
gree mitigated, at the income level of the patients with whom we work, the strengthening 
of local public health units with resultant improvement in antenatal care becomes a most 
important part of the program. It is obvious that as we have gone along gleaming in- 
cubators, oxygen tanks, and masked nurses have had to move over and make room for 
less specialized and less glamorous but equally important aspects such as good local public 
health units, better antenatal care, and good nurseries for full term infants. 

A third portion of our pediatric program which has developed in response to com- 
munity needs has to do with the provision of pediatric consultative services to the State 
Health Department. Similar working combinations have been made by the latter with 
the Departments of Obstetrics, Psychiatry and Medicine. 

Since September 1947 Dr. John A. Lichty, Associate Professor of Pediatrics, has served 
as pediatric consultant to the State Health Department. He gives consultative help in their 
well baby and crippled children’s clinics, participates in their teaching of both lay and 
professional groups, brings the view of a clinician to the administrators charged with 
program planning, and provides close liaison between the Health Department and the 
Department of Pediatrics. He works regularly in the clinics and wards of the Colorado 
General Hospital, and our contract states that he must do so in order to maintain his 
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clinical skills. Since health departments are taking increasing responsibility for medical 
care programs, and this is generally acceptable at least for the indigent, I wish that ad- 
ministrators would see the need for maintaining clinical contacts for their professional 
personnel, and this in all echelons. One-half day’s work weekly in a clinic listening to 
and helping patients is the leaven which will help prevent administrative gaucheries and 
improve the “tolerance for frustration’ that Whitehorn has noted as one attribute of the 
well-integrated personality. This sense of frustration is apt to develop in people trained 
for direct health services and then thrown more and more into administrative duties either 
in agencies or institutions, 

The pediatric consultant has the further responsibility of our pediatric postgraduate edu- 
cational program. Short courses similar to those in many medical schools have been given 
for what they are worth. A San Francisco colleague reminded me that the bright lights 
of the city had quite as much to do with attendance at postgraduate courses as the bright 
lights of the medical school. One type of decentralized teaching that has seemed fruitful 
is at St. Francis Hospital in Colorado Springs, to which a pediatric resident is sent from 
the university for three months of his two-year residency, a system successfully used by 
other teaching centers.” 

It was agreed that the attending staff must not exploit the resident solely for service and 
the St. Francis staff took the responsibility for teaching him. A member of the university 
faculty visits once weekly to participate in grand rounds and ward walks. Last year a one- 
day clinical conference was held at St. Francis Hospital, to which doctors from all over 
the state were invited. Patients, excellently studied by the St. Francis Hospital staff, were 
presented, and a sufficiently good time was had by all to warrant a repeat performance this 
year. The whole experience nas proven worth whiie educationally for both the residents 
and practitioners, particularly since it is essentially on a case basis. The pediatric consultant 
to the State Health Department has been responsible for maintaining the quality of the 
contributions by the university to this attempt to improve pediatric care in a community 
outside of Denver. 

The last item for discussion is a study of rheumatic fever which is being conducted by 
the Department of Pediatrics at the Denver General Hospital. A representative of the 
American Council for Rheumatic Fever called us in September 1950 to ask whether we 
could supply in one year 50 patients or more with active rheumatic fever to a cooperative 
study which was being planned by the American Heart Association and the U.S. Public 
Health Service. The purpose of the study was to determine the effect of early hormonal 
therapy on the course of rheumatic fever, both during the acute stage and later. We 
joined up, and the study is serving as the stimulus for greatly improved follow-up care of 
Denver's rheumatic children. The pediatric and social service divisions of Denver Gen- 
eral Hospital, and the Divisions of Maternal and Child Health and of Public Health 
Nursing of the Denver Department of Health are all cooperating. And this is as it should 
be, since the Denver General Hospital and the Denver Department of Health are part 
of one Department of Health and Hospitals. 

_Now the development and continuation of all these activities leaves most of us breath- 
less, and I must therefore conclude this presentation with a word of warning. The pro- 
gram of every medical school, be it private or public, aims to meet needs of the com- 
munity.' We contribute every day by the training of health service personnel, by supply- 
ing medical care of a quality which serves as a standard for the community, and by con- 
ducting research, both fundamental and applied. In 1894 Dr. Osler gave an address at 
McGill entitled, “Teaching and Thinking, the Two Functions of a Medical School.’’!* 
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To this has been added service, both personal and community, and the demands for 
teaching and service always seem more urgent than those for research. But no one of these 
is more or less important than the others. A three-legged stool cannot stand on two legs; 
and yet, this concept of the adequacy of a two-legged stool is essentially what is implied 
in remarks that not all medical schools need be medical centers. These attacks on quality 
of education come from those who are simply not interested in facing squarely its cost, 
who have never by any past achievements given cause to be considered as educators, and 
to whom one has to pay some attention, only because the world being what it is, they have 
temporal power. 

A more subtle interference with quality may come, however, wholly unintentionally 
from those educators who see the deficiencies in training supplied by some of our best 
medical schools, those with the strongest research faculties. They wish to put more 
emphasis on the needs for permeating the medical school curriculum with concern for the 
patient in relation to his social and emotional environment. The wise ones probably admit, 
at least to each other, that they are overstating their case in order to jog loose vested 
interests in well-established faculties. Because those disciplines which are concerned 
with emotional and social adaptation are relatively young, experienced, self-critical practi- 
tioners and teachers thereof are harder to find than in other fields. It becomes a source of 
real concern that the great demands for service in these areas and the satisfaction which 
comes from meeting them even partially may interfere with development of soundly 
critical attitudes of both our staff and medical students. 

The immediate results in the community of some of the activities which we have 
described lend themselves to public exploitation—it is important therefore to remember 
Bertrand Russell's recent statement, “The performance of public duty is not the whole 
of what makes a good life; there is also the pursuit of private excellence.’’!* 

I have felt the need of ending this paper with words which may seem inconsistent only 
because it is so difficult in rapidly changing times to chart a balanced course. 
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TRENDS 


By JOHN P. HussarD, M.D., Contributing Editor 


Statements appearing in this column do not necessarily reflect the opinion of the editor nor are 
they to be interpreted as the official opinion of the Academy. 


FEDERAL DOLLARS FOR HEALTH SERVICES, RESEARCH 
AND MEDICAL EDUCATION 


EFORE the first session of the 82d Congress adjourned in October, the bill for 

federal support of medical education came in for a final flurry of activity. It was 
trussed up with a debilitating amendment, interred in Committee, and at the last minute 
exhumed without the amendment and placed on the Senate calendar—for consideration 
on another day. 

The Senate bill (S.337), originally introduced by Senator Murray (Montana), had 
bipartisan support in the Senate Committee on Labor and Public Welfare and was re- 
ported out of committee by unanimous consent of its members. In the hope of bringing it 
added support, its sponsors emphasized its importance as a measure to strengthen national 
defense through aid to medical, dental, nursing, public health, osteopathic and allied 
technical schools. Under provisions of the bill, money would be granted by formula to 
these schools based on the number of students normally enrolled, with additional money 
for those in excess of normal enrollment. As originally written, each medical school 
would receive $500 for each medical student through normal enrollment, and $1000 for 
each student in excess of normal enrollment. The bill also provided $10,000,000 annually 
for five years to enable the Surgeon General to make grants for construction and equip- 
ment of both existing and new schools. Scholarships and maintenance for accepted stu- 
dents were also proposed under certain circumstances. There would also be created a 
National Council of Education for Health Professions; additional special technical com- 
mittees would advise the Surgeon General in the administration of the program. 

After long delays, and in an effort to expedite passage of S.337, a new schedule of 
proposed financial assistance was worked out by the Senate Committee on Labor and 
Public Welfare. The construction aid and scholarship provisions were unchanged but 
there was a marked decrease in the grant based upon normal enrollment and a great in- 
crease in the size of contribution to institutions with increased enrollments. Under the 
new plan, schools of medicine would receive $200 for every student enrolled (instead of 
$500 as originally proposed), plus $2000 (instead of $1000) for each student in excess 
of past average enrollment. Under the original bill, these grants-in-aid would cost the 
government a total of $250,000,000 for the first five years of — As amended, the 
cost would be approximately $180,000,000. 

Th’s amendment, obviously designed as an incentive to medical schools to increase 
their enrollment and turn out more doctors, was rapidly and vigorously opposed by many 
of the medical school deans who had been active in support of the legislation. The point 
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was made that medical schools would be very strongly tempted to increase their enrollment 
beyond their facilities and faculty resources. Furthermore, it was pointed out that the 
amendment would unfairly penalize those schools which had already increased their en- 
rollment to their utmost capacity in response to the recognized need for more physicians. 
Such schools which might be unable to increase their enrollment further would receive 
grants based only upon present enrollment at the reduced per capita rate and would not re- 
ceive the larger amount provided for an increase in the number of students. In the final de- 
bate which led to re-committing the bill to the Senate Committee on Labor and Public Wel- 
fare, Senator Taft, who had formerly co-sponsored the bill, withdrew his support. He 
stated that he was opposed to $.337 with the proposed amendment; he claimed that his 
change in position on the bill resulted from the opposition coming from medical school 
deans in relation to the increase in incentive payments, Senator Taft voiced his anxiety 
that such incentive payments would only lead to overcrowding and, referring to the’bill 
proper, would permit the government to intrude itself upon selection of students. 

A few days before Congress adjourned, $.337 was reindorsed by the Committee on 
Labor and Public Welfare, minus the incentive-payment amendment that led to its down- 
fall, and was returned to the Senate calendar. Thus the issue was closed for this session 
of Congress, but it should not be assumed that proposals for federal aid to medical edu- 
cation are a dead issue. They will undoubtedly be revived when Congress reconvenes. 

While the Senate bill for federal aid to medical education and its companion bills in the 
House were feeling the weight of organized opposition with insinuations of government 
control of medical schools and pleas for economy, the Senate appropriated many millions 
of dollars for various activities of the Federal Security Agency which provide direct finan- 
cial aid to hospitals and teaching institutions. An objective observer might be pardoned 
for feeling some degree of confusion over the apparent inconsistency. 

Listed below are the funds voted for the fiscal year 1951-52 for those activities of the 
Federal Security Agency which are of special interest to the medical profession. Although 
grants related to medical education do not appear in this list as such, they are nevertheless 
included in many of the categories such as the National Institutes of Health and the Chil- 
dren’s Bureau. Witness the fact that the Public Health Service disclosed that nonfederal 
institutions and individuals received $44,371,188 in grants during the fiscal year 1950-51. 
The bulk of these grants went into cancer, heart and mental disease research, but at the 
same time medical school grants for research are in many instances a material benefit to 
the teaching resources of those schools. An additional $5,213,554 of the total went to 
assist in improvement and expansion of instruction and another $9,459,000 was provided 
for construction of laboratories and other physical facilities. Fellowships accounted for 
$1,568,371. 

Altogether the Federal Government finances over 60% of all medical research in this 
country today. Has this preponderance of federal dollars led to federal domination of 
medical research? In respect to pediatrics, that field with which we are most familiar, we 
may cite the experience of those who have had federal funds to administer and who in- 
dicated that they had felt no interference or attempt to direct the use of the funds.* 


(* Pepiatrics 2:733 (December) 1948.) 
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In the total appropriation for the Federal Security Agency for the fiscal year 1951-1952, 
the following items are of interest to the medical profession: 


’ Funds available Funds requested 


Funds voted 
for fiscal 1952 


Venereal diseases 

Tuberculosis 

General public health 

Communicable diseases 

Sanitation and industrial hygiene 

Hospital construction grants (new) 

Hospital construction-liquidation of authorized 
projects 

Hospitals and medical care (operation) 

National Institutes of Health 

National Cancer Institute 

Mental Health Activities 

National Heart Institute 

Dental Health Activities 

Construction of Clinical Center, Bethesda, Md. 

Vocational rehabilitation—payments to States 

Children’s Bureau—grants to States 

Public Assistance grants—old-age, blind, dis- 
abled, etc. 


for fiscal 1951 for fiscal 1952 
$ 12,863,500 $ 11,800,000 
9,400,000 9,000,000 
16,084,000 16,084,000 
6,260,600 6,150,000 
3,670,030 3,800,000 
85,000,000 75,000 ,000 
110,000,000 120,000,000 
29,024,000 30, 200 ,000 
13,913,000 15,800,000 
19,886,000 19,947 ,000 
9,505 ,000 10,800,000 
14,554,400 10,150,000 
1,954,850 1,750,000 
15,125,000 18,590,000 
20, 600 ,000 23 ,000 ,000 
30,250,000 33,000,000 
1,280,000,000 1,300,000,000 


$ 11,653,360 


19,500,000 
9,518,987 
10,000,000 
1,598,654 
17,685, 540 
21, 500,000 
31,500,000 

1, 150,000,000 


i 

8,745,000 

15,960,000 

5,915,747 

= 3,648, 158 

82, 500,000 

100,000,000 

30,200,000 

15,500,000 


PUBLIC HEALTH, NURSING AND 
MEDICAL SOCIAL WORK 


Myron E. WEGMAN, M.D.., Contributing Editor 


HEALTH SERVICES FOR SCHOOL CHILDREN 


ELECTION of school children as a segment of the population for special attention 

in regard to health services is based on specific reasons. The size of the nation’s 
school population, about 30,000,000, would alone justify particular interest. On the 
other hand, school children ought not be considered as just a segment of the population 
but rather as a segment of the lifetime of the entire population. A fundamental tenet of 
our democracy is attendance at school during childhood. For a certain period of his life 
then, everyone is exposed to a situation with unusual demands for health service and at 
the same time unusual opportunities to reach every citizen. This combination of challenge 
and opportunity needs to be considered in the light of at least four major factors which 
characterize the school experience. 


INFLUENCING FACTORS 


Growth and Development: The school years, including the sometimes stormy period 
of adolescence, comprise a major portion of the human developmental process. Every 
pediatrician realizes, and the astute family physician will agree, that a knowledge of the 
factors which influence growth, and familiarity with methods of appraising growth and 

. development, are essential to the care of children. Appreciation of the dynamic quality of 
growth, of the continual change through which the child is passing, brings understanding 
of the great potentiality of proper and continuous appraisal. In the early school years 
growth is progressing at a fairly even rate but with the onset of puberty the accelerated 
course frequently becomes rough. Careful supervision and guidance are particularly help- 
ful for those who experience the more severe disturbances of this period. It is the more 
obvious task for the physician to detect deviations from the normal pathway but one may 
find also opportunities to encourage even better health status and physical fitness for 
children who are apparently normal. 

Growth and development involve many spheres—physical, mental and emotional. The 
two latter are of particular interest to the school teacher and the whole educational staff 
but the physician must be aware of all three and understand their interrelations, Teachers 
often have a deep realization of the significance of emotional growth but understanding 
help from the physician, particularly in relation to problem cases, may be essential to 
proper adjustment of a child in the school environment. 

Stress, Strain and Contagion: For most children, school is the first experience of group- 
living outside their own homes. They become part of a situation in which competition 
plays a major role. Children differ in their reactions to the stress and strain imposed by 
the competitive atmosphere. Individual responses of withdrawal or aggression call for 
understanding by all who work with the child. 

Furthermore, bringing children together in groups increases sharply the dangers of 
communicable disease. Although the school thus engenders a risk, it is at the same time 
an ideal place for effective collaboration in a community-wide program for the control 
of communicable disease. 
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Another hazard is that of accidents, an important cause of death and disability in this 
age-group. The excitement of group play and the distances to be travelled in going to 
school are contributing factors. 

Educational Opportunity: The entire school environment is adapted to learning and 
can be conducive to the acquisition of good, lifelong, health habits. That this result does 
not happen more often is frequently not the fault of the pupil. It is not just a matter of 
planned formal instruction; much of learning goes on informally as part of one’s con- 
scious experience. Health and health habits are acquired much less easily from books 
than from the practices of personal care and hygiene which one observes and imitates in 
early life. By the same token the pupil can often learn more concerning health from 
doctor, nurse and teacher in regard to the pupil’s own health than he can from organized 
lectures. The doctor is, by definition, a teacher and the school is an ideal place for in- 
dividual health teaching. Effective teaching requires time: a program limited to examina- 
tions or rapid inspections cannot provide a favorable situation for teaching. 

The School as a Community Unit: The school plays an important role in the social 
structure of a community. There is an interrelation between the school and the homes of 
the children that it serves which is not only conducive to health teaching, but also greatly 
facilitates an organized approach to health promotion, health appraisal and health restora- 
tion. In this way the school influences not only the families of its own students but also 
the whole population of the area. The teacher, as a respected person in the community 
as well as an important member of the child’s life, can initiate and participate in planning 
the health program. 

PROVISION OF HEALTH SERVICE 


Programs based on these factors must also take into consideration the important premise 
that prime responsibility for the health of the child rests with the parents, Others in the 
community may help the parents to exercise this responsibility but ought not attempt to 
take over entirely. 

Health workers in the school will include members of several professions—in partic- 
ular, medicine, dentistry, nursing, education and social work. They need to work together 
as a team in collaboration with parent and family physician to achieve most effective re- 
sults from their activities. The important contribution of the dental’ profession to the 
care of school children requires the active participation of dentists in any complete 
program. 

A word about nursing services in schools is in order. In many communities these are 
“school nurses” who limit their activities to school children. Unless there is careful plan- 
ning a school nurse may come to a home about a school child while a health department 
nurse is coming to the same family about a pre-school child or a problem in communicable 
disease. More integrated and effective service can be achieved through a “generalized” 
nursing program utilizing well trained public health nurses who are responsible in a 
certain district for assisting all members of the family in any health problem which may 
arise, 

Medical Supervision: Ideally, medical supervision should be supplied to every child by 
his own family physician with examinations and conferences at least once a year. In this 
way continuous record is made of the child’s progress and it is assessed by the doctor who 
knows the family background—social, medical and economic. Unfortunately, this ideal is 
not often attained, but the most effective school health programs are aimed at making 
fullest possible use of the services of the family doctor. 
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On the other hand, a schedule which calls for annual examinations of every child by 
the school physician fails to take into account the differences in the situation. With neither 
the time nor the background information possessed by the family physician, the school 
physician’s annual examination is all too often a cursory inspection, not only of limited 
value but likely to inspire disrespect rather than respect for the “habit”? of annual examina- 
tion. 

A major and frequently justified criticism leveled at most school health programs is 
that they are too much concerned with the finding of abnormalities and too little con- 
cerned with their correction. It would be less than honest not to recognize that much of 
the difficulty comes from the almost child-like faith many laymen have in the doctor's 
ability to do miracles. “. . . all too often doctors are told what they should do by people 
who do not know what a doctor can do.””* 

On the fundamental assumption that health workers will act as a team it is not difficult 
to devise a program which will assign to the physician activities likely to be fruitful. In 
broad essence such a program was worked out some years ago in the monumental Astoria 
study.” 

Basic knowledge of the child’s physical status at the time of school entrance needs to be 
obtained through a careful and unhurried physical examination, performed whenever 
possible by the child’s own physician and adequately reported to the school health service. 
Where there is no family physician, the school physician examines the child by appoint- 
ment with parent present, for the purpose of obtaining history, discussing results, and 
planning for correction. With this examination as a foundation, use is made of the teach- 
er’s unusual opportunity for continual observation of the child to select those children 
who are most likely to need further special examination and conference with the school 
physician. This is facilitated by accumulation of certain specific measurements and tests 
by the teacher, by a continuous record system and planned teacher-nurse conferences which 
review every child at least once a year. 

After the initial examination use of the doctor's time is selective rather than routine. 
The school physician still functions primarily as a case-finder and definite medical prob- 
lems will be referred to family physician or hospital clinic for care. Through conference 
between parent and nurse and sometimes between parent, nurse and physician, need for 
seeking medical care may be driven home more forcefully and the parent helped to obtain 
such care. Furthermore, the fullest possible use can be made of the educational oppor- 
tunities inherent in each health situation. 

Additional periodic examinations, before leaving school permanently, at the time of 
entrance to high school and half-way through grade school, are highly desirable.* In order 
to plan for such examinations, however, it is essential to provide for adequate time for the 
physician to accomplish the primary objectives first and then to allocate sufficient addi- 
tional time to do the subsequent examinations in a careful rather than cursory fashion. 


SPECIFIC ILLUSTRATIONS—NUTRITION 


Problems related to nutrition are common among school children. Ordinarily, proper 
evaluation of nutrition requires careful physical appraisal, laboratory investigation and 
interpretation of the findings in the light of the child’s progress, Individual variation in 
growth and development is enormous and yet there is remarkable constancy in the over- 
all pattern. For this reason, height-weight tables, which are, after all, no more than 
numerical averages, can hardly give specific information concerning the health or nutri- 
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tional status of an individual child. Such tables can indeed be used profitably to study 
groups, but to study adequately the developmental status of an individual child one must 
follow him over a period of time and record his own growth progress. All too commonly 
a teacher, or indeed a nurse, weighs a child, often on an inaccurate bathroom scale, 
measures his height by balancing a ruler precariously on his head and sighting against a 
tape measure placed on a wall, and then solemnly goes to a height-weight table originally 
prepared for children in an entirely different location and economic situation and equally 
solemnly tells the mother her child is 5%, or 3 pounds or 10 pounds underweight. What 
do these figures mean? Disregarding for the moment the manifest inaccuracy of the 
measurements, all that one can say is that a given child is under or over the average. Need 
we necessarily assume that the average is the most desirable? Only the physician who 
takes into account all the factors influencing growth and development can properly ap- 
praise a child’s status. It is true that one is more likely to find malnourished children 
among those who are a certain percentage under or over the average but to assume that 
just because a child falls into this classification he is malnourished is to make a serious 
error. 

By doing an unhurried examination with adequate history, at the time the child first 
comes to school, the physician is better able to evaluate nutritional status along with the 
child’s general physical condition at the beginning of his school career. Deficiencies de- 
tected at this time can receive prompt attention by physician or nurse or both. Subse- 
quently, each child will be weighed and measured twice a year by his or her teacher, who 
should have received instruction in making these measurements and in observing and 
recording changes in behavior or general appearance. At the teacher-nurse conference 
consistent failure to gain or tendency to gain too much will be discussed. Even if gain is 
regular, should the teacher notice loss of vitality or unusual behavior in the child she 
will bring this up for consideration. If the nurse agrees, such a child may be re-evaluated 
by the school physician. The teacher's alertness to her responsibility in connection with 
detection and management of nutritional problems helps her make classroom instruction 
in nutrition more meaningful. 

One cannot mention nutrition without referring to the enormous contribution a school 
lunch program can make to the health of children. It goes without saying that the planning 
of such a program should include consultation with physician and nurse. 


HEART DISEASE 


Heart disease worries parents, nurses, physicians and, particularly, school teachers. 
Nothing excites a teacher more than finding the word “murmur” written on a child’s 
record. Rheumatic heart disease often starts during this age period, but in many instances 
diagnosis is far from easy. The school health service has a dual responsibility. Interest 
and alertness to the possibility of rheumatic heart disease must be sufficiently great for all 
cases to be detected as promptly as possible. At the same time evaluation must be sufh- 
ciently accurate to be sure that no child is labeled as having heart disease when he has no 
more than a physiologic murmur. Many cardiologists believe that they perform a greater 
service by lifting a mistaken diagnosis of rheumatic heart disease from an otherwise well 
child than from tagging the diagnosis on a child in whom the disease was not suspected. 

In the classical school health program a physician who examines great numbers of chil- 
dren annually in an attempt to comply with nobly intended but ill-advised laws or regu- 
lations has little chance to appraise the murmurs that he does hear. Even more important, 


? 
# 


PUBLIC HEALTH, NURSING AND MEDICAL SOCIAL WORK 855 


he does not know the history of preceding illnesses or of those subtle changes in be- 
havior which often precede the development of frank rheumatic disease. If, on the other 
hand, the physician’s attention is directed to the children in whom the teacher has no- 
ticed a change in appearance or habits or who have had recurrent illnesses, children with 
rheumatic heart disease will be found promptly and early. Proper interpretation of find- 
ings and diagnosis to the teacher is, of course, of fundamental importance. This is usually 
the task of the nurse and she needs time to do it properly. Equally important in any large 
school health program is the provision of consultation and laboratory services, including 
x-ray and fluoroscopy, often essential to proper evaluation of cardiac status. 


COMMUNICABLE DISEASE 


A concrete example of this problem is the control of diphtheria. An adequate im- 
munization program will go a long way toward removing diphtheria from the community. 
It must be emphasized here that an adequate immunization program against diphtheria 
demands primary immunization within the first year of life, followed by booster doses 
within a year and again at school entrance. There are two major roles the school can 
play in this program. The first is to act as a monitor to be sure that all pupils come to 
school and start group living in the best possible state of immunity. Immunization status 
should be reported on the original history; teacher and nurse then collaborate in urging 
parents to have necessary immunization performed, wherever possible by the family 
physician. The school physician can thus limit his activities to those who have not re- 
ceived care and insure complete immunization of the entire school population without 
having the whole task performed within the school building. ! 

At the same time the school would not be carrying out its full responsibility if it did 
not use this opportunity to teach parents that it is necessary for all children to be im- 
munized long before they enter school the first time. It is easy to become complacent about 
how much is accomplished educationally merely through the giving of injections. An in- 
teresting study from Minnesota* some years ago showed how empty these hopes were. 
Mothers who had received immunization in their own childhood and who, therefore, 
should theoretically have been more aware of its importance, were no more likely to bring 
their own children for immunization than their nonimmunized neighbors. The child needs 
to know what the injection is and to develop an idea of its importance. Furthermore, the 
school’s own record in completing immunization may be used as practical instructional 
material. 

VISION AND HEARING 


In the Astoria study it was shown clearly that, except in the evaluation of borderline 
cases, teachers could, after proper instruction, perform simple vision tests with complete 
satisfaction. By training the teacher to observe and by directing her attention to symptoms 
of eye strain, children who had apparently normal Snellen scores but suffered from such 
things as hyperopia or esophoria were recognized. The teacher's services are invaluable 
in detecting those children in need of refraction and in being sure that visual therapy is 
properly carried out. These functions most teachers are glad to assume because they 
recognize very readily the importance of adequate vision to sound learning and good 
school work. 

Cases of defective hearing, too, are most likely to be detected by a combination of 
specific hearing tests and guided teacher observation. The most effective audiometers are 
those which can test for high frequency loss and they should be used regularly and 
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systematically for all children. Some cases will be missed, however, by routine audiom- 
etry, and many of these may be discovered by the teacher who is alert to unexplained in- 
attention or failure to understand. 


TONSILS AND ADENOIDS 


So much blame has been attached to the tonsils on flimsy evidence and so much time 
of doctor and nurse in school has been wasted in well intentioned attempts to have tonsils 
removed, that it may not be too extreme to say that by and large more good would come 
from the nurse’s tearing up of all her follow-up cards for “tonsils” than would come 
from her accomplishment in the few, very few instances in which removal was justified. 
It is well to recall the experiment carried out many years ago in which a group of school 
children were taken to a physician for evaluation of their tonsils and adenoids. He picked 
out a certain percentage in whom he thought operation should be done. The other chil- 
dren, that is, those who had been passed as normal, were then taken to a second physician 
who picked out approximately the same percentage as needing tonsillectomy. The re- 
mainder were taken to a third physician where the procedure: was inexorably repeated. 
Before the experiment was concluded it was possible to get a recommendation of tonsil- 
lectomy for almost every child. The real difficulty behind too frequent referral of children 
for tonsillectomy is that the over-all responsibility of the school physician has not been 
made clear. His function as a medical and health advisor has been subordinated to that of 
a person looking for defects. It’s easy to pick out so-called bad tonsils as something 
positive for direct action and many a physician has succumbed to the temptation, with the 
comfortable feeling that he has something to show for his efforts, instead of venturing 
into the more important yet infinitely more difficult field of child guidance. 


EMOTIONAL DISTURBANCES 


Emotional disturbances which arise in school children are not only of fundamental 
importance in school health but there is much too frequent lack of appreciation that one 
of the major responsibilities of school physician and nurse is consideration of emotional 
problems. While these frequently have a background of difficulties in personal and 
family relationships the complexities and competition of school life often bring out new 
symptoms or exaggerate others. . 

Many of the emotional problems and conduct disturbances which school children 
present can be understood, evaluated and treated when there is understanding of the 
process of growth and development with its many vagaries. When the teacher observes 
signs of unusual behavior and changes in school work she can discuss them with the 
nurse as she does for any health problem. Ii takes patience and understanding on the 
part of the school physician to handle such situations effectively, but it can be done, to 
the benefit of all concerned. This is, as has been mentioned, the area of health service 
which many physicians consciously or unconsciously try to avoid because so much more is 
demanded of them than a recommendation for specific therapy. On the other hand, it is 
the very area in which teachers and principals are often at a loss and the wise counsel of 
an understanding physician may bring about a happy solution.® 

A school health program which casts the physician in the role of the school medical 
advisor rather than merely a technician who does physical examinations is designed to 
meet both physical and emotional problems as they come to attention through the various 
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screening methods. Consultation services to assist the school physician in special cases 
are, of course, extremely important and are being developed to a considerable degree in 
many communities.® 


RELATION TO THE FAMILY PHYSICIAN 


The several factors which have been discussed put the school in a unique position to 
help the family physician and in turn to be helped by him in the common aim of serving 
youth. The family physician is necessarily a member of the team with broad responsibilities . 
and opportunities whether tie acts in the capacity of school physician or as a practitioner 
concerned with his own patients. 

One of his most important advantages is that he is in a position to follow children 
from birth throughout childhood. During the school years this continuity of follow-up 
can be fostered through an active school health service but it is important that there be 
mutual understanding of purposes, functions and limitations. Most often the school health 
service will appear to the physician in the role of a case finder, an instrumentality for 
selecting those children likely to need a physician’s care, or in the role of a planner of 
activities asking for medical information and advice. 

When asked to report on the status of his patients to the school nurse the physician 
needs to be familiar with the uses to which the information will be put and to realize 
that the request means more than merely signing a form. It is important, of course, that 
only such summary information be asked as will be of particular value to the school and 
to the child in school. Given a proper background, the health service can be of great 
assistance to the family physician through early detection of conditions for which he 
may have to treat the child and through assistance in obtaining adequate follow-up of 
medical conditions which have been discovered. Specific advice from the physician on 
activities which may be undertaken by the pupil can serve to protect the ill child and to 
encourage development in the child who, although healthy, appears delicate and frail to 
the teacher. Information supplied by the school to the physician will help him to more 
effective care of his patient. 

By close cooperation with the health workers in the school, the practitioner can be 
sure that his patient will receive maximum help from the school health service in pro- 
moting physical, mental and emotional well-being and in achieving the greatest possible 
educational progress. 

SUMMARY 


Health services for school children must be planned on an understanding of the 
major factors—growth and development, the stress of group living, the educational 
opportunities which are inherent in the school situation, and the availability of the 
school as a community unit. 

There must be recognition that parents have the prime responsibility for the health of 
their children. 

The team of teacher, nurse, physician, dentist and other health workers should work 
in a program designed to encourage greater health among all school children, to find 
those children in need of special care, and to secure continuing follow-up until these 
objectives have been accomplished. 

To this end the program should rely on a planned, unhurried physical examination at 
the time of school entrance, with training of teachers and nurses to select children for 
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further attention by careful preliminary screening instead of cursory annual medical 
inspections, Additional periodic examinations, while desirable, should be planned only 
if there is adequate additional physician time after the other objectives have been 
accomplished. 
There should be the fullest possible participation of the child’s own family physician. 
By following these principles maximum advantage will be taken of the organized care 
which can be given to the entire population during this age period. 
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AN HISTORICAL ACCOUNT OF ENURESIS 


By Lucite BARASH GLICKLICH, M.D. 
Milwaukee 


NURESIS is still far from being fully understood in its causation. Scientifically 

speaking we live to a certain extent still through its “early history,” and a short 
review of previous endeavors to cope with the problem seems useful for those wrestling 
with it today. Attitudes toward enuresis mirror the basic medical opinions and fashions 
of successive ages. 

It is not known when enuresis became a medical problem, but it has been recognized 
as a disturbance of childhood necessitating medical treatment since the time of the 
Papyrus Ebers' which is dated 1550 B.C. Although the pediatric section of this ancient 
volume is, at best, tiny, yet it contains therein 

“A remedy for incontinence of urine. 


Thus, enuresis was considered of great enough importance to gain mention in one of 
the few medical texts of the day. 

Ethnographers have paid scant attention to enuresis, But the few data we have been 
able to collect in an extensive survey of ethnographic literature show that it con- 
stitutes a problem at least in several ‘‘primitive” tribes in geographically widely separated 
areas and confirm the impression that it is not specifically related to conditions of 
modern civilization. 

THE LITERATURE 


Herskovits? studied the West African Kingdom of Dahomey and wrote as follows: 
“A child, trained by the mother, who, as she carries it about, senses when it is 
restless and so that every time it must perform its excretory functions, the mother puts 
it on the ground. Thus, in time, usually two years, the training process is completed. If a 
child does not respond to this training, and manifests enuresis at the age of four or five, 
soiling the mattress on which it sleeps, then, at first it is beaten. If this does not correct 
the habit, ashes are put on water and the mixture is poured over the head of the offending 
boy or girl, who is driven into the street, where all the children clap their hands and 
run after the child singing 
Adida ga ga ga ga 
Urine everywhere. 
“In Whydah the child is taken to the lagoon and washed, this being repeated a 
second time if necessary. If the habit is then not stopped, a large frog is attached to 
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the child’s waist, which so frightens the offender that a cure is usually effected. In 
Abomey, however, beating: is the customary punishment.” 
Among the Navaho Indians* behavior problems do not generally concern parents. 
: There are, however, three things which evoke concern; left handedness, bed-wetting 
: and walking or talking during sleep. 

“If a child past 4 or 5 continues to wet his bedding very frequently even when the 
family have seen to it that he urinated just before going to sleep, a magical rite is 
resorted to. The child stands naked with his legs spread over a burning nest of the 
phoebe which commonly builds its nests in the hogan. The nest of a swallow or of a 
night hawk may also be used. This helps because birds don’t wet their nests. If enuresis 
persists past the age of puberty, then Blessing Way is the remedy. ‘If you don’t have 
this, the person or his brother will die because it is a dead person who makes water all 
the time.’ 

Enuresis is a pediatric problem, but pediatrics had no place in medicine prior to the 
ms 16th century, and was not recognized as a specialized branch of medicine until the 
4 19th century. It is therefore not surprising that our knowledge of enuresis in antiquity is 
: practically reduced to the following quotation from Paul of Aegina‘ the last of the great 

Byzantine compilers ; 


“ON INCONTINENCE OF URINE” 


“Relaxation of the muscles at the neck of the bladder occasions this affection and 
therefore it happens most frequently to children. Our general treatment ought to consist 
especially of tonics such’ as hot wine and oil, and the like abstaining from all things 
which are powerfully refrigerant and rather, as much as possible, using calefacients ; for 
cold produces a resemblance to paralysis. The following things are naturally efficacious. 
Burn the crop of a cock, and give it to the patient to drink in tepid water when fasting 
or the flowers of the white oxeye (chrysanthemums) in like manner; or, shave down the 
testicle of a hare into fragrant wine, and give to drink; or give calamint and myrrh in a 
draught before supper; or give the toasted seed of the wild rue to drink every third day. 
Let the privy be anointed with cimolian earth mixed with the juice of perdicas (pellitory 
of the wall?).” 

Medically the Middle Ages were content to follow rather slavishly the traditions of 
antiquity. The Middle Ages were also a time of supplication and prayer. In Transylvania, 
St. Catharine of Alexandria was believed to be helpful in enuresis and-on her nameday, 
November 25, was particularly implored for help. In southern Germany St. Vitus was 
appealed to for relief. He was also a patron of those suffering from the “dancing mania” 
and constipation.® } 

Astride the Middle Ages and the Renaissance stands Paulus Bagellardus* who studied 
2 at Padua. In 1472, he published the first printed book on diseases of children. His was a 
combined compilation of the old and commentary on his own observations and treatments. 
He said, ‘But because in our times the doctor must act, not according to rules, but at 
times, however, not totally in opposition to the rules,” and in so saying, indicated that 
the dictates of the Middle Ages were mingling with the progress of the Renaissance. 
The 20th chapter of his work, Libellus de Egritudinibus Infantum, bore the title, On 
incontinence of urine and bed-wetting. 

“Parents are especially saddened as a result of bed-wetting when either boys or infants 
beyond the age of three years continually pass water in the bed, and this sometimes not 
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only within the space of a single day or two days, but continually, every night, and not 
only up to the age of five or six years, but sometimes beyond the time of puberty. This is 
said to be very base and in a certain measure unfortunate for the boys thus born. And 
although there may be many causes for their passing water, while they themselves are not 
conscious of it, because of the brevity of this work we shall bring forward only those 
remedies which have been recommended by the authorities and are true, yet always 
preceded by a purging of the body, if they be infants who can be purged of humidities, 
a probable cause of the relaxation of the vesical muscles. 

“We shall begin the cure, therefore, by premissing the due administration of six 
matters not natural. Let them beware, then of coldness of temperature and all food and 
drink tending to aggravate the stomach and corrupt digestion; let them sleep in a con- 
venient slumber; let them make use of moderated exercise ; let them avoid the accidents 
of mind, such as crying, immoderate exercise from anger. Now of the things recom- 
mended by the authorities, Avicenna says that medlar and sorb are beneficial for excess 
of urine. Fidelis asserts that galanga checks urine and its flow caused by cold of the 
kidneys and bladder. A scud (a wisp of twisted straw, used for stopping a drain) also, 
according to every method of its administration, is beneficial for inability to check urine, 
when humidity or cold or both are causes. Likewise, too, the use of enula aids excess 
flow of urine due to cold and humidity. Serapio says, and Alcafabrius too, that scoria 
of iron mixed with wine or infused therein or diluted many times therein, when imbibed 
dries up the humidity which relaxes the muscle and strengthens it. 

“Dioscorides said that the cerebrum of a hare, ground and imbibed, corrects bed- 
wetters. And Fidelis said that the ‘lung of a kid when eaten and made into plaster 
restrains incontinence of urine. He also said that the bladder of a young breeding sow, 
when pulverized and imbibed, checks urine. Rasis said that if you remove the comb of a 
cock and dry it and triturate it and scatter on the bed of the bed-wetter without his 
knowledge, he is cured. It is known from experience that if the urine passed is thick and 
rough, if a syrup be made of a decoction of the flowers of nenuphar and is quaffed, 
immediately that urine is checked and clarified. 

“I myself know from experience that the flesh of a ground hedge-hog checks the flow 
of urine, so that if it be frequently administered, it prevents the passing of urine, 
although in this matter there seems to be controversy, because Avicenna asserts that the 
flesh of a hedge-hog softens the bowels and provokes urine; so, too Rasis. Yet if one 
considers their dicta, he will understand that what is said is true; the experiment is true 
and has been proved by me. 

“Rx Maxillae lucii, non salitae, pulversatae subtiliter, Administered in the morning 
and evening they removed nocturnal wetting. 

“A second experiment is that the inside skin of the stomach of hens which in our 
idiom is called requesta and is the one wherein women or cooks, when they cleave the 
stomach of hens in twain, raise up a certain little skin in which food is contained or 
digested and is cast forth from it. Now such a skin dried and pulverized, imbibed 
morning and evening removes nocturnal wetting marvelously, not only for boys, but for 
adults of either sex, and aids the stomach wonderfully.” 

Thus the Middle ages gave way to the Renaissance. Bagellardus saw the whole 
problem in the light of the Galenic doctrine of humors. It is interesting to note on the 
other hand that it was felt that enuresis resulted from weakness of the neck of the 
bladder. This concept was held in the 19th century and even today. ‘Organ therapy” in 
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the form of pulverized animal bladder is also upheld by Nicolaus Fontanus who wrote 
in 1642. Fontanus published a reproduction of the entire text of Sebastian Austrius 
Rubeaquinal (1540) whose work, in turn, is a reproduction of that of Cornelius 
Roelants (1450-58) 

In England in 1544, Thomas Phaer published the first edition of his Boke of Children. 
Because of his recognition of diseases of children as a separate entity and because of his 
publication of the first book on pediatrics written in English, he is known as “The 
Father of English Pediatrics.” There is in his Boke, a paragraph entitled 


“OF PyssYING IN THE BEDDE” 


“Many times for debility of vertus retentive of the reines or blader, as wel olde men 
as children are oftentimes annoyed, whan their urine issueth out either in theyre slepe 
or waking against theyr wylles, having no power to reteine it whan it cometh, therfore 
yf they will be holpen, fyrst they must avoid al fat meates, til ye vertue be restored 
againe, and to use this pouder in their meates and drynkes. 

“Take the wesande (trachea) of a cocke, and plucke it, than brenne it in pouder, and 
use of it twise or thryes a daye. The stones of an hedge-hogge poudred is of the same 
vertue. 

“Item the clawes of a goate, made in pouder dronken, or eaten in pottage. 

“If the patient be of age, it is good to make fyne plates of leade, with holes in them, 
and lette them lye often to the naked backe.’’¢ 

The humoral and organ therapy approach to enuresis is also found in works of such 
17th century authors as Daniel Sennert, Robert Pemmell, James Primrose, J. Starsmare 
and Stephan Blankaart. 

As the 17th century gave rise to the 18th, the pediatric works became more -in number 
and more detailed. With the recognition and discussion of new disorders as diseases of 
children, we find enuresis assuming a position of less importance. Although we may 
assume that the incidence and importance of enuresis in any given group of children 
did not lessen, little was discovered of its causation, and its cure continued to be relegated 
to the pharmacopeia of the day which was undergoing regular changes. 

In the 18th century magic elements disappear from the pharmacopeias. The humors are 
no longer dominating every probiem. The ‘‘anatomical idea’ influences more and more 
daily medical practice, especially in the form of nerve pathology. 

Thus in 1762, Thomas Dickson‘® first states the effectiveness of application of blisters 
to the sacrum. ‘As most of the nerves which go to the bladder pass through the foramina 
of the os sacrum, I thought it probable that this might be of use.” He cites a case of a 
13 year old girl who had had enuresis for four years, both diurnal and nocturnal. She 
had been treated with elixer of vitriol (aromatic sulfuric acid), valerian with the 
volatile pulp (plant from which valeric acid is obtained—used as a mild nervous stimu- 
lant) without success. Severe threats were utilized to ascertain that this condition was 
not just idle habit, and finally a large blister was applied to her os sacrum by which her 
enuresis was promptly cured in 24 hours. 

Application of blisters to the os sacrum was of special use in individuals with lower 
extremity palsy and concomitant incontinence of urine, said Dickson. 

A mechanical method of appeasing incontinence of urine is mentioned in Sharp's 
Surgery? of 1751. This is a yoke described as “made with iron, but for use must be 
covered with velvet. It moves upon a joint at one end, and is fastened at the other by 
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catches at different distances placed on a spring. It must be accommodated to the size of 
the penis, and taken off whenever the patient finds an inclination to make water, This 
instrument is exceedingly useful because it always answers the purpose and seldom galls 
the part after a few days wearing.” 

With the advent of the 19th century, and the establishment of pediatrics as a separate 
specialty, the literature of the day becomes replete with articles on enuresis in children ; 
the greatest bulk of such literature appearing after the midcentury. Enuresis is considered 
both an economic and social hazard, not to mention the discomfort and inconvenience 
to the patient and family. To the poor children, it necessitated frequent changes of linen 
impossible in their station of life, and produced unnatural irritation of the relatives 
which led to lack of sympathy and ill treatment; while boys of a higher social station 
were rendered ineligible to schools of the day.1° The girls of a household were necessarily 
deemed ineligible to work as maids, for who would engage as a domestic a girl who 
wet her bed?!" It was thus through the back door, so to speak, that enuresis again became 
of importance to the medical men of the day, having been forced there by social pressures. 

Then, as today, lack of any definite knowledge concerning this problem was mani- 
fested by the multitudinous and varied theories and therapies that came forth in the 
literature. Let us consider first the theories propounded concerning the cause of enuresis. 


CAUSAL THEORIES IN THE 19TH CENTURY 


Generally speaking, there are a number of factors which were believed to contribute 
toward the development of enuresis. There was, it was thought, a familial tendency 
toward this disorder, and members of the same family were often subject to this com- 
plaint. With the same thought in mind, this tendency was labelled by some, congenital 
enuresis. 

Children who were heavy sleepers were believed to have enuresis more frequently than 
those who were not. Likewise children fatigued by a holiday are not easily aroused by 
discomfort of a full bladder which eventually empties itself.1* Deep sleep, further, was 
thought to produce atony of the vesical sphincter because of loss of voluntary control.’ 

The mechanism most widely accepted and variously explained was that which based 
enuresis on imbalance of musculature in the bladder; i.e., irritable detrussor acting against 
a relaxed sphincter. Debility and general musculature atony was felt to be the greatest 
cause for incompetence of the vesical sphincter. This in turn was the result of a general 
lymphatic temperament, an “imperfection of the primary process of sanguification’’™* or 
an “‘enfeebled state of nervous centers in the lumbar cord.’’!° 

Acting against the weakened sphincter was the overactive detrussor. This condition 
again was attributed to various causes. Hypertrophy of vesical musculature and exag- 
gerated contractile power of the muscular coat!® was one suggestion while primary 
irritability of the bladder with excess of propulsive powers was another.'® 

There are various irritations which arise either in the urinary system itself or outside 
it to which enuresis was attributed. Phimosis is one of these, particularly where there is 
associated sebaceous secretion between the glans and the prepuce producing irritation 
which extends by sympathy to the bladder and renders that organ more easily excited to 
contraction by the accumulation of urine.'* Food or drink causing acid urine was thought 
to be a factor of irritation which might produce involuntary contraction of the bladder 
secondary to irritation of the mucosa.’* Intestinal parasites, especially ascarides, are listed 
among the factors causing bladder irritation’® as are also overloaded stomach or bowel,?* 
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mucous secretion from Cowper's glands,’* contracted meatus, bladder stone, uterine 
pathology’® and hip disease.1* 

It is interesting to note that experimental work done at this time by Goltz indirectly 
showed how irritation might induce involuntary micturition. One day, while Goltz was 
cleansing dogs with divided spinal cords, he noted that when the wet sponge touched 
the anal area, involuntary micturition occurred. Powers,!° on commenting on this dis- 
covery, believed that irritation here in area of the sacral innervation would produce 
spontaneous voiding when “higher mental influences were suspended,” as during sleep. 

The overdistended bladder as a cause of irritation was a somewhat disputed subject, 
since Civiale’* contended that incontinence was overflow from a distended bladder which 
ordinarily was sluggish and filled beyond its capacity, others stated that overdistention 
stretched the vesical musculature, causing reflex contraction,!* while Trousseau’* denied 
that the bladder of children with enuresis was a distended one. He contended that indi- 
viduals who were awakened to empty their bladder still wet at their usual time toward 
morning despite the quantity of fluid in the bladder. 

Mere desire perpetuated by habit was considered by some to be a primary factor in 
enuresis in children.*® This vicious circle was believed by Morris?® to be the fault of 
mothers and/or nurses who, early, feed the child improper food, neglect the bladder 
during the day, and fail to see that it is emptied before bedtime. 

Dreams were often mentioned as the inciting cause of enuresis. These included dreams 
of wetting the bed,’* dreams of urinating in a convenient receptacle?! and amorous or 
lascivious dreams which in later life give rise to nocturnal emissions. The latter dreams 
were described as producing enuresis and thereby acting as “a conservative process of 
nature to relieve irritation in the child.’'* 

In this connection it is interesting to note that many authors felt penile erections were 
of import in enuresis. They noted that erection of the penis often occurred in early hours 
as did enuresis.'* This was also likened to the spasm of nocturnal ejaculations.?* 

Another explanation for enuresis was the neurogenic one. This theory contended that 
there was either excessive or deficient irritation or irritability of the efferent or afferent 
nerves to the bladder, thus connoting the idea that enuresis could be either due to 
central or to peripheral irritation or lack thereof. Centrally, there might further be 
excessive or deficient irritability of nerves between the spinal cord and encephalic 
centers.2? Diminished activity of vesico-spinal centers or partial anesthesia of sensory 
nerves to the bladder produces delay in conveyance of information regarding the state of 
the bladder to the cerebrum.?* Exhaustion of neighboring centers in the cord might be 
considered an indirect factor in weakening nervous control over the bladder, as might 
removal of inhibition by the encephalon such as in sleep. A broken communication be- 
tween cord and encephalon would certainly produce incontinence of urine.?? Speaking of 
inhibitory centers in the brain, however, Power's work'® contended that this center was 
in the vicinity of the excito-motor center at L.5 and denied its existence in the brain. 

Eczema was spoken of as one of the “‘nervine lesions” producing peripheral irritation 
_ of importance in enuresis. Aggravation of such a lesion was noted to increase the severity 
of enuresis. Chorea was another so-called “nervine lesion” which brought with it an 
associated enuresis. Interestingly enough, it was observed that with the progression of 
chorea, more bladder control was regained ‘probably because of concentration of the 
disease on higher spheres of ganglionic influence, permitting minor maladies to cure 
themselves.”"?° 
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Stein** spoke of peripheral or cerebral stimuli producing temporary molecular dis- 
turbance of the segment of the cord presiding over micturition, calling this phenomenon 
a neurosis resulting in enuresis. Other men, too, spoke of enuresis as a neurosis, never 
actually clarifying or defining neurosis, yet leaving the impression that it was a lesser 
form of a mental disturbance, as insanity or epilepsy.'® It is clear, however, that neuroses 
were thought of as organic rather than functional disturbances. Certain parallels were 
drawn between such disturbances and enuresis that are very interesting. Trousseau’® sug- 
gested that enuresis and epilepsy were both hereditary or familial and that one condition 
may be present in the family history of an individual suffering from the other. Allbutt** 
noted that epilepsy in the early stages occurs at night as does enuresis. He found simi- 
larity in the epileptic facies with the downcast look and the appearance of individuals 
with complaints of enuresis, then concluded his discussion by comparing the sudden 
spasms of epileptic patients with spasms giving rise to incontinence of urine or nocturnal 
ejaculations. 

Epilepsy and enuresis were further associated by considering both as being caused by 
reflex irritation.?° Both affections were said to be influenced by sympathetic nerves which 


produce spasm in muscular fibers of small arteries of the brain and likewise in the 


unstriped muscular fibers of the detrussor vesiculae, and both were said to be abated by 
use of belladonna.*® 

Trousseau’® reported cases where enuresis was the first in a chain of neurotic transmuta- 
tions. In such cases, a patient might suffer from enuresis as a child and in later life 
develop hysteria or epilepsy ; or the chain of events might include enuresis, spermatorrhea, 
epilepsy and, finally, insanity. In such a series of succeeding manifestations, it is not 
surprising that each entity was considered to be a type of neurosis, Rex,?* writing of 
night terrors, referred to them as closely allied to enuresis in which the child so plagued, 
showed lack of ‘‘nerve force’ evidenced by constipation, indigestion and anemia. These 
conditions were said to show marked disturbances of the nervous system and if 
neglected thought to lead to some form of insanity. 

In most of the articles of this period, mention was made of the relation of pathology 
of the genitourinary tract as a causative factor in the production of enuresis, but for the 
most part, discussion of such factors stopped with merely their mention. Among these 
were malformation of bladder and appendages, stricture of the urethra, diseases of rectum, 
vagina, uterus or kidney, diabetes*? and anomalous ureteral orifices terminating about 
the vestibule or scrotum.** Trousseau** noted that intercurrent diseases with eruptive 
fevers suspended incontinence while Taylor? found that preparalytic states found in 
poliomyelitis or diphtheria were instigating causes of incontinence. He further discovered 
that uricemia was common in little children and he felt this to be a diathetic cause of 
enuresis. 

Laziness, cowardice and fright were mentioned as possible contributing factors to the 
development of enuresis in children’* but Samuel Adams'¢ had an apt and potent answer 
to that suggestion. Inasmuch as he believed enuresis to be a pathologic state, he was 
unwilling to admit that a child ever deliberately wet itself after having been taught to 
use a vessel. “None of the brute creation will lie in their urine if they are not tied or 
penned; then why do we attribute this practice in the rational being to laziness? Simply 
because some are not able, by a careless and superficial examination to find the cause, 
and well knowing that their reputations will be at stake if they do not account for the 
act, they too often condemn the helpless child to daily floggings.”” Unfortunately, Adams 
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was correct in his condemnation of many of the physicians of the day, but as the 19th 
century drew to its close, we find more and more emphasis given to the importance of 
diagnosis by examination. We can well see where the practitioner of the day could be 
confused upon being confronted by the quantity and variety of explanations offered for 
enuresis; and how in desperation he would turn to his own faculties of observation and 
investigation in an attempt to clarify this problem for himself. 


TREATMENT 


If, however, the problem of etiology of enuresis does not appear overbearing, one has 
only to turn to the variety of proposed treatments for this disorder to be duly impressed 
by the magnitude of confusion which this disorder created. There were general measures, 
specific treatments for specific causes, homeopathic therapies, shotgun therapies and try- 
anything methods. Cures were pronounced, either because of or in spite of the treatment. 
When one reads of the number of medicaments, implements and methods, all used in 
the name of science, he is inclined to believe that when these were all turned on a 
specific case of enuresis, the disorder just “upped and died’’ because it was outnumbered. 

General measures included limiting fluid intake of the child for three hours before 
bedtime, emptying the bladder at bedtime*® possibly accompanied by emptying the bowel 
with an enema if necessary.*1 He was to sleep on a hard mattress with few covers, 
assuming any position but that of lying on his back. Deep sleep was to be avoided by 
awakening the child during the second hour of sleep.* The child should further be 
awakened just prior to the time he usually wet. This was to be done either by a parent 
or an alarm clock.!® In addition to this, some writers advised cold sitz baths?° while 
others advised warm ones to be taken at bed time.’® Still others felt that cold dashes to 
the perineum’ or douches to the lower spine were to be highly recommended.*? 

During the day, good diet and general maintenance’* together with open air exercises 
and ablation with cold water followed by brisk drying with a towel’® were advised. In all 
patients and particularly in those with debility, good food, free bowels, cod liver oil, 
hypophosphates and other tonic drugs such as iron compounds were suggested to improve 
the general physical “‘tone.’’?? 

Food was also to be regulated. It was proposed that such regulation be carried out in 
a hospital, if possible, away from sympathetic relatives who might consider the patient 
unduly restrained and tend to overindulge him.’* The diet was to be nourishing with 
avoidance of salt, sharp or sour articles of food, malt, liquors, spirits, tea and coffee. 
The amount of meat should be moderate, some asserted,® while others cited cures 
merely with reduction of meat intake in the diet.** It was felt, however, that in cases due 
to debility and anemia meat was an essential item in the diet. If a child was rheumatic, 
or if his urine was turbid or acid, milk should replace nitrogenous food in his diet.%* 

The pharmacopeia was then thrown wide open. Leaves of uva ursi was an astringent 
which had “peculiar operation on diseases of the urinary system.’ Rhus glabrum (smooth 
sumac) was another astringent which was recommended. Oleum terabinthinae,'® equal 


- parts of tincture of cantharides and muriated tincture of iron,** Rhus aromatica*? and 


Rhus radicans** are a few drugs mentioned in passing which either alone or in combina- 
tion with other drugs were found to be effective cures for enuresis. 

Weakness, debility, nervousness and neuroses were treated with quinine sulfate,’? mild 
preparations of arsenic and steel,*® zinc sulfate* and bromides.'* For gastrointestinal 
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disturbances, syrup of iodide of iron was to be considered since iron supposedly prevented 
fermentation.** Sodium phosphate?" and camomilla’* were also recommended for such dis- 
turbances. To restore “chylopoietic derangement,” purgatives were advised’? and in some 
cases, enuresis was cured by extensive purgation alone. Worms were eliminated by cina 
and cale-carb’* and anodynes were placed in the rectum to soothe the surrounding 
structures.** 

To render urine more irritating and thus more stimulating to the bladder, nitrate of 
potash was popularized** while to decrease acidity and other irritable properties of urine, 
benzoate of soda,’* liquor potassii** and bicarbonate of potash and soda** were advised. 

Ergot was injected into the ischio-rectal fossa to promote direct effect upon weak 
bladder sphincters.** To give tone to bladder muscles, camphor, opium,** ergot and 
strychnine?® we... taken, while by others strychnine was taken for excitation of spinal 
nerves.?* 

Of the drugs there were four utilized more extensively than any of the others. Those 
included strychnine for atonic sphincters and bladders; belladonna, in various forms of 
oral medication or as suppositories®® and sacral plasters** was used for, well, let us say, 
enuresis, since there were those who used it to restore muscle tone of the bladder*’ 
while others used it in cases of tonic bladder spasm.'* Some used it primarily to 
strengthen efforts of the sphincter** while another group felt it acted in preternatural 
excitement of the reflex arc.*° At any rate belladonna was used with overwhelming 
success regardless of its modus operandi. Chloral hydrate is the third drug which 
obtained generalized usage in the 1870's. It was felt to act primarily in reducing irritation 
of the bladder.*’ It was preferred to belladonna because its action was more rapid, and 
it did not produce diarrhea or impairment of vision.2® When others failed, cantharides 
was resorted to, but was not used as routinely as the other three drugs. It acted to stimu- 
late the urethral surfaces and produce increased contraction which would in turn act to 
awaken the patient when urine pressed on the urethral sphincter.** It was used either as 
an ointment or an oral medication. There was one doctor of the day who advised it to 
be used when “reddish urine was passed with heat, pain and feverishness.’’?® 

Then there were those individuals who preferred to use a more physical approach to 
the problem. The 18th century’s blister to the sacrum never lost popularity. Whereas 
earlier it had beeri used to stimulate sacral nerves, it was now used to prevent children 
from lying on their backs and thereby from heating those same sacral nerves.1® Others 
believed prohibition of the supine position prevented urine from gravitating to the 
trigone.*° This problem of children lying on their backs was met by other means, too. 
An instrument was devised with a steel spike projecting from it which was to be placed 
on the child’s back, thus making the back a most undesirable portion of his anatomy 
upon which to lie.1® For those to whom such refinement was not available, merely tying 
a reel or cotton over the spine was sufficient to prevent the supine position.*° For men 
who were interested in preventing the offending urine from approximating the external 
orifice, a wooden frame for elevation of the pelvis was in order. This placed the child’s 
body at a 45° angle and prevented urine from entering the posterior urethra.* 

Perhaps there were parents who objected to these abnormal sleeping conditions or 
again, children who did not respond to such treatment. All was not lost! Other forms 
of treatment were available. The orifice of the urethra could be cauterized with silver 
nitrate to render this portion more tender to the passage of urine over it.*° Especially 
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designed for gitls was treatment of the anterior Y4 to 34 inch of the urethra with silver 
nitrate or a solution of chromic acid,?* while the male heirs received blisters to the penis 
as a Curative measure for enuresis.?7 

Reasoning that decreased bladder capacity might be a factor in enuresis, it was sug- 
gested by H. Marion Sims that the bladder be distended with water, gradually over a 
period of time until it held up to a pint.*? Along the same line of logic is the suggestion 
that children be taught to retain their urine longer during the day and therefore increase 
tolerance of the bladder to urine held within its confines.1* 

Dilatation of the urethra with sounds was one method which often received good 
results in cases of irritable or spastic urethra.** Mechanical dilatation and irritation was 
thought to stimulate the sphincter to greater contraction and increased power.** 

Either due to the lower incidence of enuresis in little girls, or to the lesser accessibility 
of the urethral orifice there are only a few references to the specific treatment of enuresis in 
girls. India rubber bags were introduced beyond the hymen in the vagina and inflated 
with air; these acted by compressing the lower bladder neck and urethra. The same 
author recommended flagellation and stinging with nettles as a means of intimidation 
or because of its reflex power.'® 

The unfortunate male child with his exposed penis was the subject of numerous 
manipulations and gadgets. Certain mechanical devices directed at preventing urine from 
leaving the male urethra were utilized apparently without true reason but in a seemingly 
desperate gesture to stop up the dike, so to speak. Of these, the most outstanding is 
the practice of Dominick Corrigan’* whereby he poured collodion into the prepuce, 
hermetically sealing it. This was doubtlessly effective! Bits of bougie attached to the 
lower surface of the penis by adhesive plaster was utilized to approximate the walls of 
the urethra.1* Various forms of penile bandages came into vogue, ranging from a figure 
of eight bandage fastened with a hook and eye*® to a mere piece of tape encircling the 
penis.*® Trousseau,’® however, was the man of the day, for his mechanism for enuresis 
and spermatorrhea was referred to time and again. In his own words, he describes this 
apparatus for compressing the prostate. 

‘An apparatus which consists of a sort of small cone made of ivory or vulcanized 
caoutchouc fixed by a “T’ bandage, which bandage is applied around the loins and kept 
in its place by a cincture to which are attached ir. front, bands passing under the thighs. 
The stem-pessary of my apparatus is longer and more bulky than that of the bandage used 
for compressing hemorrhoids as it is requisite to be introduced higher up in the rectum so 
as to reach the situation of the vesiculae seminalis. I now use a simpler apparatus in that it 
does not require a bandage, an apparatus consisting of a sort of metallic bung of the 
form of a very elongated olive varying in size between a pigeon’s egg and a small hen’s 
egg. This bung diminishes downwards, taking the form of a neck, the diameter of 
which does not exceed 5 mm. so that once introduced into the rectum, it is retained 
there by the natural constriction of the sphincter of the anus, The bung-like compressor 
is soldered upon a flat stem of the same metal about 3-4 cm. in length and 14 cm. in 
breadth; the anterior one-half of the stem is intended to be applied to the perineum 
and the other one-half to the coccygeal region. Size varies with the individual's age and 
manner of tolerance. The junction of the compressor and stem forms an acute angle 
of 75° on one side and an obtuse angle of 125° on the other. The obtuse. angle looking 
toward the coccyx and the acute angle toward the pubis with the superior part of the 
bulge resting on the prostate.” 
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But as the literature printed the contributions of these enthusiasts, so it also contained 
the comments of the objectors, and they were many. Some merely disagreed, some failed 
to see where such mechanisms could physiologically act to control enuresis, while one 
author stated that he had seen two cases in which the penis had been cut away by use of 
ties about this organ.‘* 

There were, further, men of medicine who took a conscientious interest in their 
problem children with enuresis and investigated them as thoroughly as methods of the 
day would permit. Urinalysis was advised to determine if there was pathology arising 
from the organs which produced urine.** Examination of the external genitalia some- 
times revealed congenital anomalies, which in some cases were corrected surgically. 
Other men cleaned away smegma and discovered glandulo-preputial adhesions which, 
when broken, allayed symptoms because of removal of an external source of irritation.‘ 
Circumcisions were often performed for enuresis, with reported good results. It is inter- 
esting that in a Jewish orphan asylum in New York, where all of the inmates had been 
circumcised, only 1% of the 540 boys had enuresis. In the New York Juvenile Asylum, 
however, 12 circumcised, 11 of whom are Jewish, had a 20% incidence of enuresis.** 
Is this, perhaps, an indication that anxiety among Jews in a non-Jewish institution such 
as the latter, may truly have been a factor in the production of enuresis? Although there 
were some physicians of the 19th century who sacrificed prepuces indiscriminately as a 
general measure of therapy for enuresis, there were others who held another point of 
view. “Though a redundant prepuce may be a nuisance in an adult and circumcision a 
sanitary precaution, some parents may object to having this Jewish rite practiced on 
their boys simply for an occasional wetting of the bed.’’4? , 

There was yet another school of thought in the treatment of enuresis which preached 
essentially the omission of treatment. This flourished on the theory that puberty would 
relay such a shock on the genitourinary organs that enuresis would cease.?° Others believed 
that development of special organs would render the bladder less irritable and more 
retentive." Cessation of enuresis was likewise expected with dentition, marriage and first 
pregnancy.** 

Most of the men were in agreement that unless enuresis was merely a symptom of 
idleness or habit,‘° threats or ridicule or physical punishment were useless since they 
aggravated the mental distress of the patient and did not contribute to relief of the 
disturbance.*° Likewise, it was believed to be an individualized problem and if found 
in the bright active child, it was suggested that thought be turned from marks and prizes, 
that books be pushed aside and muscular activity be adopted. It was said the slow dull 
individual, on the other hand, should be treated with general medication.®° Some felt that 
to secure peace for the child and to give him loving care in addition to medication such 
as belladonna should evoke a recovery.*" The allaying of anxiety is the keynote of the 
treatment of enuresis today, and we can see from the preceding that it was accepted as a 
fact even in the last century. In that respect there has been progress from the days when 
“Adida ga ga ga ga” was shouted in the streets. 

Progress, however, is a relative thing. Thus everyone will agree that when Thomas 
Edison invented the light bulb progress was being made. Also enuresis was treated with 
electric stimulation but such use of electricity could hardly be considered as progress. 
Galvanic and faradic stimulation to the pelvis became widely used toward the last part 
of the 19th century. Reports from all over the world indicated widespread success. Meth- 
ods of use varied, with some individuals advising that electrodes be placed on the pubis 
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and sacrum; others used the perineum and still others inserted it into the urethra or 
between the labia and against the urethral orifice.*5? This treatment acted as both a 
sedative and a stimulant and was thus successful in cases of over-excitability of the 
bladder and also in cases with debility of the bladder sphincter or its center in the lumbar 
cord.** It was carried out for several minutes every day until results were obtained. 
Another method of utilizing electric stimulation in the treatment of enuresis is described 
by Nye.5? 

“Attach one pole of an electric battery to a moist sponge or a metallic plate fastened 
between the shoulders of the patient and the other to a dry sponge placed over the 
meatus urinarius. When this has been done and arranged so as not to annoy the patient, 
let him be put to bed and the circuit of the bed completed. The sound of the battery 
will soon lull the patient to sleep. While the sponge is dry, no electricity passed through 
the body of the patient and his slumber is undisturbed, but the moment the patient begins 
to urinate, the sponge is moistened and becomes a conductor of electricity. The circuit is 
completed through the body of the patient and he or she is at once aroused, awakened 
and caught in the very act and thus caveat is entered by the will of the patient as well 
as by the electricity against further proceeding at least for this time. A repetition of a 
like experience for a sufficient number of times ought, I am inclined to think, to cure 
the patient; but since this suggestion has occurred to me I have not had an opportunity 
of putting it to the test of practical experiment and submit it to the consideration of the 
profession for what it is worth.” 

Perhaps in this enlightened age something better has been found. The Psychological 
Origin and Treatment of Enuresis®* by Stevenson Smith, Ph.D., was published in 1948. 
In Chapter V, “The Method of Direct Conditioning,” he says: 

“When the parents get their child up at night they seldom catch him when he is just 
about to urinate. It would be well if they could do so, for then the stimulus of almost 
untolerated bladder pressure would gradually become the cue for the child’s waking 
and going to the toilet. It might be still better if they could arouse him just as he is 
beginning to urinate, for then the first dribbling of urine would soon become the condi- 
tioned signal for contracting the urinary sphincters and for awakening. If he is caught in 
the act and then and there caused to reverse his behavior, he will usually break his bed- 
wetting habit. 

“What we need then is some device that will waken a child the moment he starts to 
wet the bed. A number of contrivances have been devised for this purpose. The United 
States Patent Office records show several impractical gadgets and one or two cumbersome 
but usable machines intended to cure, or at least control enuresis. It was not, however, 
until Professor Mowrer of Harvard University and Mrs. Mowrer made their very practical 
apparatus that the method of direct conditioning was given a scientific tryout. 

“The Mowrer apparatus rings a bell when the child wets the specially constructed pad 
on which he sleeps. When thus awakened, he cuts off the flow of urine shortly after he 
starts to urinate and then goes to the toilet. In time he usually comes to cut off the flow of 
urine as a result of the stimuli he gives himself in starting to urinate. When this occurs 
before the bell rings, and when the response of stopping becomes firmly conditioned to the 
stimuli of being about to urinate in bed, the child’s bed-wetting ceases, and the use of 
the pad.is discontinued. 

“The Mowrer apparatus is beautifully simple. Wetting the pad completes a circuit from 
a B-battery and actuates a relay. The relay, in turn, closes the dry-cell circuit and rings the 
bell. Thus the current used is too weak to be dangerous or even to be perceptible. The pad 
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is constructed of two sheets of bronze screening separated by two thicknesses of heavy 
cotton cloth and covered on the top side with a single thickness of the same absorbent 
material. Insulated wires lead from the two pieces of bronze screening and plug into the 
relay circuit which, along with the bell and batteries, is conveniently housed in a small 
locked box.” 

Mowrer and Mowrer*‘ report exceptional success and their battery is not even of the 
type which lulls the child to sleep. 

“Another direct conditioning device that has great possibilities releases a small stream 
of cold water when the soluble tablet that closes the end of a rubber tube is dissolved by the 
voided urine. These soluble tips that are to be attached to the end of an enema bag tube 
are commercially available. The outlet that delivers the stream of water may, for the 
training of a younger child, be placed between the linen sheet and the rubber sheet on 
which the child lies. If the child ordinarily moves about in his bed during sleep, a 
number of outlets branching from the main tube may be distributed over the area that 
is likely to be wet by the child’s voiding. For an older child whose cooperation is thoroughly 
assured, the outlet tube may be sewed to a pair of snug panties in such a position as to 
make it most likely that the first urine voided will contact the soluble tablet. In the training 
of children in congregate institutions, the ringing of bells in a dormitory can not be 
permitted ; hence the use of water to arouse the child from sleep has certain advantages, 
as it permits working with the children in fairly large groups rather than in individually 
isolated sick rooms. 

“Instead of using water from an enema bag the writer has with excellent success used 
a blast of air from an inflated inner tube. The air which is released when the tablet is 
dissolved cools the skin and the damp clothing even more than the water does and effects 
a great saving of bed linen. The inner tube is a positive attraction for the child and aids 
in securing his cooperation. A T-tube joined the inner tube to the rubber hose and carries 
the valve to which the tire pump is attached.” 

This method was tried in feeble-minded chronic bed-wetters in the state of Washington ; 
eight of these subjects were boys and eight were girls. After three weeks of training, 
these children were cured. Perhaps the cold douches of old were forerunners to these 
modern methods. 

“Another technique that is usually satisfactory when the child himself wholeheartedly 
undertakes his own training involves the use of a strip of rubber, one and a quarter by 
eight inches, cut with straight edges from an old inner tube. A hole is punched a half 
inch from each end. This strip is thoroughly dusted with talcum powder and twisted. 
The ends are brought together and held by an oldfashioned clothespin or similar device 
while a very small rubber band is threaded through the holes. The small rubber bands may 
be cut from rubber tubing or obtained from a dental supply house. Two Lunde Trayna 
(dissolvable tablets) tablets, one on either side, are then placed in the loops formed by 
the small link that keeps the rubber strip from untwisting. The clothespin is removed and 
the gadget is ready for use. This little assembly is placed in a loose pocket sewed to the 
outside of a pair of fairly snug underpants at a place where the voided urine is most likely 
to reach the soluble tablets. The child should be dusted with talcum powder in warm 
weather to prevent perspiration dissolving the tablets. When the tablets are wet, the 
rubber untwists with sufficient force to waken any child who has a real inclination to rise 
instantly. The stimulation is very brief and, when once disregarded by the child, may 
become 

Belladonna or atropine.are still being used to inhibit the action of the detrussor muscle 
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of the bladder. Ephedrine also is administered to increase tone of the bladder sphincter, 
much as nux vomica was used earlier. So we ask ourselves, have we come so very far? 
Our understanding of enuresis is not, today, much more advanced than it was in the 
days when deficiency of the bladder was treated with dessicated hog’s bladder. True, we 
know more concerning the physiology and anatomy of the urinary system and we realize 
that urologic lesions are found in 5 to 10% of enuretic children®® but we as yet do not 
fully understand the mechanism producing enuresis in apparently healthy children, 


MODERN PsyCHOLOGIC ASPECTS OF ENURESIS AND ITs ETIOLOGY 


Of the modern contributions to the study of enuresis, most important are the psychologic 
interpretations of this symptom. Enuresis is today considered a symptom of personality 
disorder and the implications and interpretations of this entity are numerous. 

Sweet®* explains psychogenic enuresis on the basis of one or any possible combinations 
of three conditions. 

A. The child has not as yet matured with reference to bladder control; or those who 
have acquired it do not know how to use it. They have been poorly trained, under tension 
or with lack of parental sympathy or understanding. As a result, the child has become 
bewildered, tense and thus retarded in reference to bladder control. 

B. Subconsciously, the child wishes to remain in or return to the irresponsible state 
of infancy rather than assume the normal dangers or responsibilities of his age. This 
may be aroused by jealousy of new siblings, feelings of insecurity and inability to resolve 
a conflict such as disagreement among parents. 

C. Subconscious resentment against parents. 

The first condition may be thought of as one based purely on unfavorable social con- 
ditions and lack of parental understanding rather than on any intrinsic personality 
pathology. In some families, enuresis is expected to occur because it was present in siblings 
during certain periods of childhood. The two latter conditions listed above tend to display 
neurotic tendencies. In such children, it is found that there are several other symptoms 
which occur together with enuresis. Enuresis was seldom found to occur alone. Michaels’? 
found that there are five traits which tend to occur more often in combination than alone. 
These are enuresis, nail-biting, thumb-sucking, temper tantrums and speech impedi- 
ments, Kanner®* writes that it is frequently associated with nail-biting, temper tantrums 
and eating problems. He feels that enuresis reflects a lack of internal inhibitory agency, 
while Michaels®* believes it to be a “reflection of an ill-balanced personality (faulty 
integration of the components of different levels of personality).’’ Gerard®® found that 
enuresis, when it coincided with the arrival of a new sibling, was associated with food 
refusal if the child was not fed, whining, clinging and, in some cases, hostile attacks upon 
the sibling. These traits seem indicative of a desire on the part of the subject to return to 
the infantile state and at that level compete with the rival sibling. 

Certain personality traits were found to be dominant among enuretic children; these 
include sensitivity, aggressiveness, jealousy, infantile traits and emotional instability.*° 
Gerard carried out a fairly extensive analysis of 72 children who displayed enuresis and 
‘she has found that there is a difference in personality and motivation of the male as 
opposed to the female enuretic child. The male is passive, retiring, self-deprecating and 
avoids strenuous physical activity because of fear of physical injury. He is slow and daw- 
dling in daily activities as dressing and eating, and demands more than the usual amount of 
help and assurance. He is found to indulge in evasive, petty lying and in exhibitionistic 
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activities of a non-aggressive type such a giggling and grimacing. He displays low 
school achievement despite a good I.Q. and is inattentive and easily distracted. He fears 
women as dangerous persons. To overcome this fear, the male child employs a mechanism 
whereby he identifies himself with the female by assuming the role of a passive individual 
who avoids the active male role. Urination is considered by this group of male children 
as a passive act. One child described it as, “drifting lazily down stream in a boat without 
paddling.” The act of urination is thought to be a symbol, perhaps, of female menstruation 
and thereby the male identifies himself with the female. In this group of male children 
the parental attitudes are interesting. Although the attitudes of the fathers varied, the 
mothers all were basically of a rejecting nature, although in some this was demonstrated 
by overindulgence, a form of overcompensation.5® 

Beverly®? also found that the male children with enuresis were usually small puny 
boys, underweight, immature and effeminate. They were nervous, fearful and admitted to 
scary dreams, 

Kanner®* describes enuresis in the male as a form of identification with the father 
since, he states, urination symbolizes ejaculation and fulfills the subconscious desire for 
potency. It is a substitute for masturbation. Cessation of enuresis in some children with 
commencement of puberty may then be due to the onset of masturbation and hence removal 
of the necessity for symptom substitution.®® In Gerard’s group, however, masturbation 
was absent. This was explained by the fact that the fantasies which children associated with 
sexual stimulation were so destructive that masturbation was a most dangerous indulgence.*® 

In the female child, Gerard found the subject to be active, independent and efficient 
with leadership qualities. Their school activities correlated with their I.Q.’s. Attentive and 
well-behaved, the girls were ambitious, honest, frank and generally fearless. There was 
present a strong competitive attitude toward boys, and the girls frequently voiced verbal 
depreciation of the male. 

The mechanism here is described as fear of the male who appears as a destructive 
aggressor who could injure by his activities; therefore, the female children denied men 
their abilities, eliminated them from fantasies and themselves assumed the role as active 
males. Urination in this group is expressed as an active, destructive process. One girl 
explained it as this. “Urine can burn and hurt people. I could use it in a war by flying 
in an airplane and killing the enemy by urinating on them.” In the female child, Gerard 
feels, the identification of urination is with the male sexual act. In this group of females, 
the mothers described no consistent pattern, but the fathers all were fond and 
affectionate.>® 

Kanner®® described the female enuresis as an expression of the castration complex, 
agreeing with Gerard in that urine symbolizes semen and the wetting is an outlet for un- 
conscious desires for masculinity. . 

Both male and female enuretic children in Gerard’s series were analyzed and found 
to have night fears of being attacked by fantasied persons, usually of the opposite sex. 
Both groups admitted to pleasant bodily sensations while voiding. A few of the children 
had been exposed to the sex act as a result of (1) traumatic sexual experience or informa- 
tion, (2) visual experiences of sexual advances of either parent to the other or of rejection 
of such advances by either parent or (3) destructive wishes toward rival parents. This had 
produced in them a fear of harm at the hands of a member of the opposite sex and this 
group of children proved refractory to superficial therapy because of the repression of 
emotional conflict.5® 


| 
| 
| 
| 


874 LUCILLE BARASH GLICKLICH 


Kanner®® cites the psychoanalytic idea that enuresis is wish fulfilling with regression 
to the early stages of infancy. It is felt in certain groups that there is a urethral phase 
of development just as there is an oral and an anal stage and enuresis then is a regression 
to urethral erotism.5* A second theory is that enuresis represents an emission. This was 
stated by Freud.°* There are also those psychoanalysts who interpret the story of the 
Deluge as an enuretic fantasy.°* Melanie Klein®* describes enuresis as “a phantasm of 
flooding or destroying by the passage of great quantities of urine.” 

‘There has been work done in correlating enuresis and certain psychopathic tendencies. 
Gerard* feels that the presence of enuresis indicates a lack of maturation and mirrors the 
faulty integration of the individual's different level components. “Enuresis demonstrates 
the individual's lack of an inhibitory tendency, weak ego and the reflection of all ill- 
balanced persons of the type belonging to the psychopathic personality, delinquent, and 
psychiatric behavior problem group. The persistent enuretic psychopathic individual is 
dominated by the repetition compulsion tendency and reacts primarily under the influence 
of the pleasure principle.” 

In the Adlerian school it is felt that there is inherent inferiority of the urinary system 
in enuretic patients. This weakness, therefore, furnishes a symptom of choice for realiza- 
tion of a variety of goals, particularly assurance of parental affection and care through 
the night and distracting attention of parents from a rival sibling. It relieves the child 
of certain responsibilities and allows him to revert in part to the freedom of infancy. 
The wetting per se is interpreted as an expression of insecurity and is a continuation of 
infancy.®* 

In cases of enuresis with psychogenic origins, the accepted therapy is the treatment of 
the underlying causes which produce this particular symptom. Broad as this statement 
seems it can be only thus stated, for each individual case presents an individual problem 
which must be treated as it personally affects that particular child in his individual 
environment. 

Enuresis was born with the dawn of civilization and is still with us. Its history is long 
and colorful with prognosis for a longer and more exciting life before its problems are, 
if ever, resolved. Basically, enuresis is a symptom, not a disease, and as such it is only with 
greater understanding of the underlying pathology, be it organic or psychogenic, that 
we can ever hope to conquer it. 


SUMMARY 


This paper presents a review of enuresis from an historical aspect. It begins with a 
discussion of the treatment of the enuretic problem in primitive civilizations and carries its 
colorful history through to the close of the 19th century. There follows a short discussion 
of the modern psychologic theories concerning its etiology. In conclusion there is re- 
emphasis of the statement that enuresis is a symptom, not a disease, and as such it is only 
by greater understanding of the individual underlying pathology that enuresis can be 
successfully treated. 
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NEWS FROM ENGLAND 
ALAN MoncriEFF, M.D., F.R.C.P., Corresponding Editor 


DEPRIVED CHILDREN IN BRITAIN 


As part of the new legislation which came into force in July 1948—including the Act establishing 
the Health Service—there was the Children’s Act. This was concerned with children deprived of a 
normal home life—a terminology largely derived from the report of the “Curtis Committee’ which 
investigated the current situation just after the war. The central government body finally selected 
for responsibility in this matter of the care of children was the “Home Office,” that is, the depart- 
ment dealing with national organizations such as the police, prisons, law courts, magistrates. The 
children’s branch of the Home Office, expanded to meet the new duties, has been busily engaged 
for 3 years in working out the implications of the new Act and a recent report* contains much of 
interest to paediatricians. To put the matter into perspective there are in round figures about 
6,000,000 school children in England and Wales. About 55,000 known to be deprived of a normal 
home life are now under the care of the new children’s committees set up under the Children’s Act: 
by each major local government authority (county councils and county boroughs—that is, large 
towns). In addition to these children directly under the care of such committees there are about 
33,000 under the care of voluntary organizations which have to satisfy the Home Office on the 
standards of staff and accommodation. In either case children may be “boarded out” with foster 
parents or may be in residential homes, large or small, for different ages, different sexes, different 
religious persuasions and so forth. The work of the Children’s Department of the Home Office in 
the last few years has been on the one hand to secure the better training of staff for the supervision 
of boarded out children or for work in “homes,” in which it is advised by a special ‘Central 
Training Council in Child Care,” and the establishment by official “regulations” and memoranda of 
standards of accommodation and general management of children in care in which it is advised by 
an “Advisory Council on Child Care.” Boarding out is regarded as the form of care which most 
nearly approaches normal home life but it requires not only careful supervision but also careful 
selection of suitable foster parents and of the type of child who can be dealt with in this way. 
On the suggestion of the Curtis report already referred to, reception centres have been advised 
where children can be received and observed for a short period while a permanent plan is being 
made for them. One of the first tasks of the Advisory Council on Child Care was to advise on the 
provision and conduct of such reception homes and the memorandum dealing with this is repro- 
duced in the Home Office report. These reception homes are regarded in the words of the report 
as “the keystone of a local authority's child care arrangements.” Every effort is being made to 
secure more foster homes, including a film called “A Family Affair’ issued by the Central Office of 
Information. Over 19,000 children were boarded out under the supervision of children’s committees 
at the end of 1949. New rules and regulations for the general control of boarding out are under 
consideration and it should be noted that local authorities are under a general duty to board out 
every child in their care unless it is not practicable or desirable for the time being to do so. As 
regards “homes” the children’s committees took over the care of residential nurseries in 1948 as 
well as the homes for older children and much has been done since then in working out a policy 
for staffing, accommodation and management. The general direction of such policy has been to try 
and break down large institutions into much smaller units. Family group homes are especially 
favoured where a home accommodates not more than about 12 children and is usually as ordinary 
house in a street. It is possible in such a home to create a real family atmosphere while at the 
same time the children are part of the local community attending school, doing their shopping and 
enjoying their recreation with other children of the neighbourhood. An important regulation, 
expanded into an excellent memorandum+t on the conduct of children’s homes, has recently been 


* Sixth Report of the Work of the Children’s Department of the Home Office, London, His 
Majesty’s Stationery Office, 4 shillings. 

+ “Memorandum by the Home Office on the Conduct of Children’s Homes,’ London, His Majesty's 
Stationery Office. Obtainable from the British Information Service, 80 Rockefeller Plaza, New York 
20, N.Y. Price 6d. 
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issued by the Home Office, drawn up with the help of the Advisory Council on Child Care. The 
suggestions made will be studied to great advantage by any paediatrician who has to advise on the 
organization of homes for children without a normal family background. 

It 1s not without significance that the Home Office, being also the central government body con- 
cerned with juvenile delinquency, includes some account of the current state of this problem in its 
recent report. There are many who believe that if children deprived of normal home life received 
better care and more could be done for children neglected in their own homes, about whom there 
is also a chapter in the new report, there would be less juvenile crime. 
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NEWS AND ANNOUNCEMENTS 


Dr. Harold Jacobziner has been named director of the Bureau of Child Health, City of New 
York. Dr. Jacobziner replaces Dr. Samuel Wishik who recently left the department. 


* * * 


Dr. Charles F. McKhann of Cleveland has been appointed to the position of Acting Medical 


Director for United Cerebral Palsy. 
* * 


In announcing the M & R Pediatric Research Conferences, this publication indicated that M & R 
Laboratories was affiliated with McKesson & Robbins Inc. This is an error, 

M & R Laboratories was founded by Mr. H. C. Moores and Mr. S. M. Ross. At present, 
Mr. Moores is Chairman of the Board of Directors. Mr. Ross, who was president until his death in 
1946, has been succeeded by his son, Melvin D. Ross, who is now President. At no time has there 
been any affiliation between this company and any other national organization. 
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BOOK REVIEWS 


PsyCHOSOMATIC MEDICINE: ITs PRINCIPLES AND APPLICATIONS, Franz Alexander, M.D., 
New York, W. W. Norton Company, Inc., 1950, $4.00, 300 pp. 


The Chicago Institute for Psychoanalysis has become recognized in this country not only as one 
of the important training places for psychiatrists and other professional people but it has also 
become famous for its research in psychosomatic diseases. The Director of this Institute is probably 
more responsible for these research interests than any other single person. In this book he has 
brought together what he considers are the fundamental principles of the psychosomatic approach 
in research, diagnosis and therapy. An associate, Dr. Therese Benedek, has contributed a chapter 
on the functions of the sexual apparatus and their disturbances in men and women. Dr. Alexander 
presents in an interesting and stimulating manner the various psychologic factors that are involved 
in the body processes and shows how they may influence for good and for ill the various vital 
functions. The first part of the book takes up general principles and describes the influence of 
modern psychiatry and of Freudian psychoanalysis on the development of medicine. This is followed 
by a discussion of Gestalt psychology, neurology and endocrinology, leading to a discussion of 
methodologic considerations in psychosomatic study of patients. Part 2 includes descriptions of the 
emotional factors in different diseases particularly of the gastrointestinal tract, the respiratory 
system, and the cardiovascular system, the skin, the metabolic and endocrine systems, and finally 
joints and muscles. Since Freudian psychoanalysis deals with infantile experiences the pediatrician 
will find in this book frequent reference to the relationship of emotions to physiologic functions at 
certain focal periods in the life of the infant and child. This is particularly true in the discussions 
on appetite and eating. The pediatrician will find in this book explanations for some of the so-called 
behavior disturbances that he finds so frequently in practice, and the author makes a special point 
in emphasizing that much more is to be accomplished in the prevention of serious psychogenic 
illness than in the cure of these diseases. In this the pediatrician is again reminded of his important 
role in preventive psychiatry. 

This book is to be recommended because of the clarity with which psychoanalytic theory is 
explained and for the informative manner in which the role of the emotions in promoting health 
and in causing sickness is presented against a background of research and clinical practice. 


Mass BCG VACCINATION IN CZECHOSLOVAKIA 1948-49, With Special Reference to 
Statistics on Tuberculin Testing and BCG Vaccination, Copenhagen, Denmark, The 
International Tuberculosis Campaign, 103 pp. 


This report consists of 103 pages of which 83 are charts and graphs. It is extensive and complete 
and gives in detail the results of a wide scale testing with tuberculin and vaccination with BCG. 
The organization and plans for such a survey are explained completely. The material and reliability 
of the tests and the evaluation of each test is recorded. Children under 12 years of age had Moro 
tests and those over 14 years had Mantoux tests 1-10-000. Children showing a negative Moro were 
given a Mantoux test. 

An idea of this gigantic undertaking is appreciated, when the total number of persons tested 
(1 to 19 yrs.) announced to 3,149,189. Of those tested 32% were positive and 68% were negative. 
Ninety-nine per cent of those who were negative were given BCG vaccine. The completeness of this 
survey is realized in the age group, 6 to 14 years, as 90% of the population in this group was tested. 
This work was all done in a period of one year. Fine charts and graphs, which have a fund of 
detailed information, accompany the report. A complete list of cost expenditures amounting to over 
$600,000 are given. This shows how much such a project as this costs. It also makes one realize 
that this is only the beginning of a tremendous project to follow through. 

: This work should be a model for any country planning such a survey. The assembling of this 
work, type of print, paper, beautiful graphs and detailed charts deserves commendation of the 
highest type of craftsmanship. 
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